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gENZOAZEPINES AK ^ ANALOG.q THEREOF USEFtTI. 
AS GROWTH HORMONE ^ECKETAOnni TRc: 

Field of the Invention 
5 The present invention relates to novel benzoazepines 

and analogs thereof which are growth hormone secretagogues, 
that is they stimulate endogenous production and/or release 
of growth hormone, and to methods for treating obesity and 
diabetes, improving bone density (to treat osteoporosis) 
10 and stimulating increase in muscle mass and muscle strength 
employing such compounds. 

Background of the Invention 
The pituitary gland secretes growth hormone which 
15 stimulates growth in body tissue capable of growing and 
affects metabolic processes by increasing rate of protein 
synthesis and decreasing rate of carbohydrate synthesis in 
cells. Growth hormone also increases mobilization of free 
fatty acids and use of free fatty acids for energy. 
20 The prior art is replete with patents /applications 

which disclose compounds which are useful as growth hormone 
secretagogues . 

The following patents/applications, disclose 
benzofused lactams which are disclosed as being useful in 
25 promoting release of growth hormone: 

U.S. Patent Nos. 5,206,235; 5,283,741; 5,284,841; 
5,310,737; 5,317,017; 5,374,721; 5,430,144; 5,434,261; 
5,438,136; 5,545,735; 5,583,130; 5,606,054; 5,672,596 and 
5,726,307; WO 96-05195 and WO 95-16675. 

30 

Summary of the Invention 
In accordance with the present invention, novel 
benzoazepines and analogs thereof are provided which are 
growth hormone secretagogues and have the structure 



wo 00/24398 



PCTAJS99/24793r 




including pharmaceutically acceptable salts thereof and all 
stereoisomers thereof, wherein 
5 X is {CH2)in where m is an integer from 0 to 4, CO, SO 

or SO2; 

y is 



r3 



a 



R3 ? R3« 



or 



Z is 



10 




or 



0 ■ 

R3 V» 



T is N-R^, 0 or S; 
provided that (1) where Y is 



6 ■ 

R3 Vi, 



15 X is CO, SO or SO2, or (CH2)m where m is 2, 3 or 4, and (2) 
where Z is 



- 2 - 
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10 



15 




then n=o and X is CO, SO or SO2 or (CHa)^ where m is 2, 3 
or 4; . 

r 

L is -R'-(CH2),-aryl-(CH2)v,.- or -rT-(cH2),-C— (CHa),.- . 

R9» 



Q is -nrIOrii^ 



P - o ■ 



/ 

n is 0 to 1; p is 1 to 3; q is 0 to 3; q' is 0 to 3; 

the benzene ring depicted by broken lines may or may 
not be fused to the benzo ring of the benzoazepine . 

Rl, Ri^, r2, r3 and R^ are independently selected 
from hydrogen, hydroxy, halogen, cyano, nitro, amino, CF3, 
OCF3, S(0)rR^^, S02lSrR9bR9c^ COORSb, CONR^bRSc^ NR^bcoR^c^ 
alkyl, cycloalkyl, alkoxyl, alkylaryl, acyl, aryl and 
heteroaryl where the alkyl, cycloalkyl, alko:jc/l, alkylaryl, 
acyl, aryl and heteroaryl groups in Rl, Rla, r2^ r3 ^nd R^ 
are optionally substituted with hydroxy, halogen, cyano, 
nitro, amino, CF3, OCF3, S (O)rR^b^ so2NR9bR9c^ C02R^^ or 
CONR9bR9c. 



20 r is 0, 1 or 2; 



25 



R3a^ R4a r5 ^re independently selected from 

hydrogen, hydroxy, halogen, cyano, nitro, amino, CF3, OCF3, 
CO2H, CONH2. S023SIH2, S02Me, NHCON(CH3)2, NHSO2CH3, 
NHS02N(CH3)2. tetrazole, Rl2alkyl, acyl, alkoxyl, allQrlaryl, 
aryl or heteroaryl; r12 is independently selected from a 
bond, oxygen, CONR^d, S(0)t, S02NR9d, NR^d^ NR^dcO, 
NR9^0rm9e^ or NR9dS02 . The alkyl, acyl, alkoxyl, 
alkylaryl, aryl and heteroaryl groups in R^a^ R4a ^nd R^ can 
be optionally substituted with 1, 2 or 3. of halogen, cyano. 



-3 r 
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CF3, OCF3, OR^f, NR9fR9g^ COOR^f, COR^f, CONR^fRSg, SCO^R^^ 
S02NR9fR9sr or tetrazole; t and t'' are independently from o/ 
1 or 2. 

is selected from a bond, oxygen, C0NR9<i, S(0)t 
S02NR9d^ NR9d, NR9dco, NR^dcoNR^e, and Nr9^S02 , and where ' 
alkyl, acyl, alkoxyl, alkylaryl, aryl and heteroaryl groups 
in R3a, R4a and r5 are optionally substituted with 1, 2 or 3 
of halogen, cyano, CF3, OCF3, OR^f, NR9fR9g^ COOR^f, cOR^f, 
CONR9fR9g, S(0)t'R^^ SOsNR^fR^g or tetrazole; 
t and f are independently 0, 1 or 2; 
R^ is independently- selected from hydrogen, S02R^^, 
S02NR9hR9i, CONR9hR9i^ alkyl, cycloalkyl, acyl or aryl where 
the alkyl, cycloalkyl, acyl or aryl groups in R^ is 
optionally substituted with hydroxy, halogen, cyano, nitro, 
15 amino, CF3, OCF3, CO2H, CONH2, SO2NH2, SO2CH3, NHCON(CH3)2, 
NHSO2CH3, or tetrazole; 

R^ is independently selected from a bond, oxygen or 

NR93; 

r5 and R9a are independently selected from hydrogen, 
CF3, alkyl or alkylaryl, or R^ and R^a can be joined 
together to form a 4 to 7 membered carbocyclic or 
heterocyclic ring, or either R^ or R^a, or both, can be 
joined with Rio or R^^ to form a 4 to 7 membered 
heterocyclic ring; and R^ and R^a can be optionally 
25 substituted with any of the substituents for R^; 

R9^, r9<=, R9d, R9e^ R9f^ R9g^ R9h^ R9i, R9j and R^k are 
independently selected from hydrogen, Ci-Ce alkyl or aryl; 

R^O and R^ are independently selected from hydrogen, 
alkyl or alkylaryl where the alkyl and alkylaryl groups in 
30 Rio and rH can be optionally substituted with 1, 2 or 3 of 
hydroxy, amino, alkoxyl, aryloxyl, acyl and imidazole; R^^ 
and Rli can also be joined together to form a 4 to 7 
membered heterocyclic ring. 

Thus, the compoxinds of formula I of the invention 
35 prefera3Dly include compounds of the structure 
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Z 



Most preferred are compounds of the stmcture 
VII 




The compounds of the instant invention all have at 
10 least one asymmetric center as noted by the asterisk in 
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Structural formula I. Additional asynmietric centers may be 
present on the molecule depending upon the nature of the 
various substituents on the molecule. Each such asymmetric 
center will produce two optical isomers and it is intended 
that all such optical isomers, as separated, pure or 
partially purified optical isomers or racemic mixtures 
thereof, be included within the ambit of the instant 
invention. In the case of the asymmetric center 
represented by the asterisk in formula I, it. has been found 
that the compound in which the 3 -amino substituent is above 
the plane of the structure, as seen in formula I, is more 
active and thus more preferred over the compound in which 
the 3 -amino substituent is below the plane of the 
structure. This center will be designated according to the 
R/S rules as R where the 3 -amino substituent is above the 
plane . 

The pharmaceutically acceptable salts of the 
compounds of formulae I of the invention include alkali 
metal salts such as lithium, sodium or potassium, alkaline 
earth metal salts such as calciim or magnesium, as well as 
zinc or aluminum and other cations such as ammonium, 
choline, diethanolamine, ethylenediamine , t-butylamine, t- 
octylamine, dehydroabietylamine, as well as 
pharmaceutically acceptable anions such as chloride, 
25 bromide, iodide, tartrate, acetate, methanesulf onate, 
maleate, succinate, glutarate, and salts of naturally 
occurring amino acids such as arginine, lysine, alanine and 
the like, and prodrug esters thereof. 

In addition, in accordance with the present 
invention, a method for increasing levels of endogenous 
growth hormone or increasing the endogenous production or 
release of growth hormone is provided wherein a cortpound of 
formula I as defined hereinbefore is administered in a 
therapeutically effective amount. 

Furthermore, in accordance with the present 
invention, a method is provided for treating osteoporosis 
(improving bone density), or treating obesity, or treating 
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diabetes, or increasing muscle mass and/or muscle strength, 
or renal disease, cardiac myopathy, cachexia', HIV wasting 
syndrome, long term critical illness (such as cancer), 
sarcopenia, and/or stimulating wound healing, immune system 
5 stimulation, and/or treating Syndrome X and/or Metabolic 
Syndrome, wherein a coirpoimd of formula I as defined 
hereinbefore is administered in a therapeutically effective 
amount. 

10 Detailed Descrin tion of the Inve^ntinn 

The following definitions apply to the terms as used 
throughout this specification, unless otherwise limited in 
specific instances. 

Unless otherwise indicated, - the term "lower alkyl", 
15 "allQrl" or "alk" as employed herein alone or as part of 
another group includes both straight and branched chain 
hydrocarbons, containing 1 to 40 carbons, preferably 1 to 
20 carbons, more preferably 1 to 6 carbons, in the normal 
chain, such as methyl, ethyl, propyl, isopropyl, butyl, 
t-butyl, isobutyl, pentyl, hexyl, isohexyl, heptyl, 4,4- 
dime thy Ipentyl, octyl, 2, 2 , 4-trimethylpentyl, nonyl, decyl, 
undecyl, dodecyl, the various branched chain isomers 
thereof, and the like as well as such groups including 1 to 
3 substituents such as halogen, CF3, haloalkyl, carbonyl, 
hydroxy, alkoxy, alkyl, aryl, alkenyl, alkenyloxy, alkynyl, 
alkynyloxy, alkanoyl, nitro, amino, thiol, alkyl thio, 
alkylsulfinyl, alkylsulf onyl , carboxy, alkoxy carbonyl, 
aminocarbonyl , alkylcarbonyloxy , alkylcarbonylamino , 
cycloheteroalkyl, cyano, Ar, Ar-alkyl, ArO, Ar~amino, Ar- 
thio, Ar-sulfinyl, Ar-sulfonyl, Ar-carbonyl, Ar-carbonyloxy 
or Ar-carbonylamino (wherein Ar is aryl or heteroaryl and 
Ar may optionally include 1, 2 or 3 additional rings fused 
to Ar), cycloalkylcarbonylamino, alkoxycarbonylamino, 
aryloxycarbonylamino , heteroaryl oxycarbonylamino , ur iedo 
35 (where the uriedo nitrogens may be substituted with alkyl, 
aryl or heteroaryl) , heterocyclylcarbonylamino (where the , 
heterocycle is heteroaryl or cycloheteroalkyl and is 
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connected to the carbonyl group via a nitrogen or carbon 
atom), alkylsulfonylamino, arylsulf onylamino, 
heteroarylsulfonylamino, as well as any of the substituents 
as defined above for aryl . 

Unless otherwise indicated, the term "cycloalkyl •• as 
employed herein alone or as part of another group includes 
saturated or partially unsaturated (containing 1 or 2 
double bonds) cyclic hydrocarbon groups containing 1 to 3 
rings, including monocyclicalkyl. bicyclicalkyl and 
tricyclicalkyl, containing a total of 3 to 20 carbons 
forming the rings, preferably 3 to 7 carbons, forming the 
ring and which may be fused to 1 or 2 aromatic rings as 
described for aryl, which include cyclopropyl, cyclobutyl, 
cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, 
15 cyclodecyl, cyclododecyl, cyclohexenyl , 
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any of which groups may be optionally siobstituted with 1 to 
3 substituents as defined above for alkyl. 

The term "aryl" as employed herein alone or as part 
of another group refers to monocyclic and bicyclic aromatic 
groups containing 6 to 10 carbons in the ring portion (such 
as phenyl or naphthyl) and may optionally include one to 
three additional rings fused to "aryl" (such as aryl, 
cycloalkyl, heteroaryl or cycloheteroalkyl rings) and may 
be optionally substituted through available carbon atoms 
with 1, 2, or 3 groups selected from hydrogen, halo, 
haloalkyl, alkyl, alkoxy, haloalkoxy, alkenyl, 
trif luoromethyl , trif luoromethoxy, alkynyl, 
cycloalkylalkyl, cycloheteroalkyl, cycloheteroalkylalkyl, 
cycloheteroalJcylcarbonyl, aryl, heteroaryl, arylalkyl, 
aryloxy, aryloxyalkyl, arylalkojjy, arylthio, arylazo, 

- 9 - 
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heteroarylalkyl, heteroarylalkenyl , heteroarylheteroaryl, 
heteroaryloxy, hydroxy, nitre, cyano, amino,, substituted' 
aiaino wherein the amino includes 1 or 2 substituents (which 
are alkyl, aryl or any of the other aryl compounds 
5 mentioned in the definitions), thiol, alkylthio, arylthio,' 
heteroarylthio, arylthioalkyl, alkoxyarylthio, 
alkylcarbonyl, arylcarbonyl , heteroarylcarbonyl, 
alkylaminocarbonyl, arylaminocarbonyl , alkoxycarbonyl, 
aminocarbonyl , alkylcarbonyloxy, arylcarbonyloxy, 
10 alkylcarbonylamino, arylcarbonylamino, arylsulf inyl, 
arylsulfinylalkyl, arylsulfonylamino or 
arylsulf onaminocarbonyl, or preferably any of the aryl 
substituents as set out above. 

The term "aralkyl", "aryl-al3cyl" or "aryllower 
15 alkyl" as used herein alone or as part of another group 
refers to alkyl groups as discussied above having an aryl 
substituent, such as benzyl or phenethyl, or 
naphthylpropyl , or an aryl as defined above. 

The term "lower alkoxyl", "alkoxyl", "aryloxyl" or 
20 "aralkoxy" as employed herein alone or as part of another 
group includes any of the above alkyl, aralkyl or aryl 
groups linked to an oxygen atom. 

The term "amino" as employed herein alone or as part 
of another group may optionally be siibstituted with one or 
two substituents such as alkyl, aryl, arylalkyl, 
heteroaryl, heteroarylalkyl, cycloheteroalkyl, 
cycloheteroalkylalkyl and/or cycloalkyl. 

The term "lower alkylthio", alkylthio", "arylthio" 
or "aralkyl thio" as employed herein alone or as part of 
another group includes any of the above alkyl, aralkyl or 
aryl groups linked to a sulfur atom. 

The term "lower alkylamino", "alkylamino" , 
"arylamino", or "arylalkylamino" as employed herein alone 
or as part of another group includes any of the above 
alkyl, aryl or. arylalkyl groups linked to a nitrogen atom. 

The term "acyl" as employed herein by itself or part 
of another group, as defined herein, refers to an organic 
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radical linked to a carbonyl ^ C I g^oup; examples of 
acyl groups include alkanoyl, alkenoyl, aroyl, aralkanoyl, 
heteroaroyl, cycloalkanoyl, and the like. 

The term "alkanoyl" as used herein alone or as part 
• of another group refers to alkyl linked to a carbonyl 
group . 

Unless otherwise indicated, the term "lower alkenyl" 
or "alkenyl" as used herein by itself or as part of another 
group refers to straight or branched chain radicals of 2 to 
20 carbons, preferably 3 to 12 carbons, and more preferably 
2 to 6 carbons in the normal chain, which include one to 
six double bonds in the normal chain, such as vinyl, 
2-propenyl, 3-butenyl, 2-butenyl, 4-pentenyl, 3-pentenyl, 
2-hexenyl, 3-hexenyl, 2-heptenyl, S-heptenyl', 4-heptenyl, 
15 3-octenyl, 3-nonenyl, 4-decenyl, 3-undecenyl, 4-dodecenyl, 
4,8,12-tetradecatrienyl, and the like, and which may be 
optionally substituted with 1 to 4 substituents, namely, 
halogen, haloalkyl, alkyl, alkoxy, alkenyl, alkynyl, aryl, 
arylalkyi, cycloalkyl, amino, hydroxy, heteroaryl, 
cycloheteroalJc/l, alkanoylamino, alJ^^lamido, 
arylcarbonylamino, nitro, cyano, thiol, alkylthio or any of . 
the siibstituents for alkyl as set out herein. 

Unless otherwise indicated, the term "lower alkynyl" 
or "alkynyl" as used herein by itself or as part of another 
group refers to straight or branched chain radicals of 2 to 
20 carbons, preferably 2 to 12 carbons and more preferably 
2 to 8 carbons in the normal chain, which include one 
triple bond in the normal chain, such as 2-propynyl, 
3-butynyl, 2-butynyl, 4-pentynyl, 3-pentynyl, 2-hexynyl, 
3-hexynyl, 2-heptynyl, 3-heptynyl, 4-heptynyl, 3-dctynyl, 
3-nonynyl, 4-decynyl, 3-undecynyl, 4-dodecynyl and the like, 
and which may be optionally svibstituted with 1 to 4 
substituents, namely, halogen, haloalkyl, alkyl, alkoxy, 
alkenyl, alkynyl, aryl, arylalkyl, cycloalkyl, amino, . . 

heteroaryl, cycloheteroalkyl, hydroxy, alkanoylamino, 
alkylamido, arylcarbonylamino, nitro, cyano, thiol, and/or 
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alkylthio, or any of the substituents for alkyl as set out 
herein . 

The term ••alkylene" as employed herein' alone or as 
part of another group refers to alkyl groups as defined 
; above having single bonds for attachment to other groups at 
two different carbon atoms and may optionally be 
substituted as defined above for "alkyl". 

The terms "alkenylene" and "alkynylene" as employed 
herein alone or as part of another group refer to alkenyl 
groups as defined above and alkynyl groups as defined 
above, respectively, having single bonds for attachment at 
two different carbon atoms . 

-• Examples of (CHj)™, (CH2)g or {CH2)q. groups (which 
may include alkylene, alkenylene or alkynylene groups as 
defined herein, and may optionally include 1, 2, or 3 
substituents which may be any of the alkyl substituents set 
out herein), are as follows: 



20 



25 



CH CH CH2 } — CH2CH= 



CH- 



■C^=C CH2 9 



— CHa C— ^ CH2 CH2 CHa c— , 

0 o 

— CH2C-=CCHa— , — C=CH — CH2 — . 

(CH2)2— ^ (CH2)3 , —(cHj)^— - ^ 

(CH2)2 -C CH2CH2— . CH2CH CH2CHCH2 , 

1 ' I I 

CH3 C2H5 

CHCH2"- 9 CHCH2CH2— , CHCHCH2 ^ 

CHa C2H5 j CH3 

CH3 
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— CH2 — C— CH2 , — {CH2)2— C-— CH2— , 

I I 

C!H3 F 

CI ^ 

— CH2-CH-CH2- , (CH2)2—CH^ , -CH2-CH— , 

' I 
^^3 CH3 

— CH2 — CH — CH — CH2 , — CH2— CH2— CH— , 

CH3 CH3 CH3 CH3 



CH3 



OCH3 



CH-CH2CH2— ^ CH-CH2CH2 , CH2OCH2- 

OCH2CH2- \ CH2NHCH2- ^ MHCH2CH2- 

j®3 — N— CH2CH2 

(CH2)3-CF2- , — CH2-M-CH2- or CT3 

The term "halogen" or "halo" as used herein alone or 
as part of another group refers to chlorine, bromine, 
fluorine, and iodine as well as CF3, with chlorine or 
fluorine being preferred. 

The term "metal ion" refers to alkali metal ions 
such as sodium, potassium or lithium and alkaline earth 
metal, ions such as magnesium and calcium, as well as zinc 
and aluminum. 

The term "heterocyclic", "heterocyclo" or 
"heterocycle" as employed herein alone or as part of 
another group refers to " heteroaryl groups or 
" cycloheteroalkyl " groups . 

The term "cycloheteroalkyl" as used herein alone or 
as part of another group refers to a 4,-, 5-, 6- or 7- 
membered saturated or partially unsaturated ring which 
includes 1 to 2 hetero atoms such as nitrogen, oxygen 
and/or sulfur, linked through a carbon atom or a 
heteroatom, where possible, optionally via the linker 
{CH2)p (which is defined above) , such as 
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25 
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and the like. The above groups may include 1 to 4 
substituents such as alkyl, halo, oxo and/or any of of the 
aryl substituents set out herein. In addition, any of the 
above rings can be fused to a cycloalkyi, aryl, heteroaryl 
or cycloheteroalkyl ring. 

The term "cycloheteroalkoxy" as used herein alone or 
as part of another group refers to a 4-, 5-, 6- or 7- 
membered saturated or partially saturated ring which 
includes at least one oxygen atom in the ring and at least 
1 or 2 other hetero atoms in the ring such as nitrogen, 
oxygen and/or sulfur, linked through a carbon or 
heteroatom, where possible, optionally via the linker 
(CH2)p, and which may include 1 to 4 substituents such as 
alkyl, halo, oxo and/ or any of the" aryl substituents set 
out herein. In addition, any of the above rings can be 
fused to a cycloalkyi, aryl, heteroaryl or cycloheteroaljQrl 
ring . 

The term "heteroaryl" as used herein alone or as 
part of another group refers to a 5- or 6- membered 
aromatic ring which includes 1, 2, 3 or 4 hetero atoms such 
as nitrogen, oxygen or sulfur, and such rings fused to an 
aryl, cycloalkyi, heteroaryl or cycloheteroalkyl ring (e.g. 
benzothiophenyl, indolyl) , and includes possible N-oxides, 
such as 
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and the like. 

the heteroaryl groups may optionally include 1 to 4 
substituents such as any of the aryl - substituents set out 
herein as well as carbonyl and arylcarbonyl . In addition, 
any of the above rings can be fused to a cycloalkyl, aryl, 
heteroaryl or cycloheteroalkyl ring. 

General Synthetic Schemes 

The compounds of the present invention may be 
prepared according to the following general synthetic 
schemes, as well as relevant ' published literature 
procedures that are used by the one skilled in the art. 
Exemplary reagents and procedures for these reactions 
appear hereinafter and in the working Examples. Unless 
otherwise specified, the various substituents of the 
coitpounds are defined in the same manner as the formula I 
compound of the invention. 

The group Ar in Schemes II to VII and IX to XII is 
defined as 
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3 



Synthetic Scheme I shows the preparation of 
intermediate 4. 

The preparation of compound 1 is described by (1) 
Fisher, et al . U.S. Patent 5,206,235; (2) T. R. Nieduzak et 
al. Synth. Coinmxm. 26, 3443-3452 (1996) and (3) J. D. 
Armstrong, III et al, (Tetrahedron Lett. 35, 3239-3242 
(1994) . Reduction of the amide carbonyl group in 1 is 
carried out with LAH in THF to give compound 2; subsequent 
reaction of compound 2 with carboxylic acid 3 in the 
presence of l-ethyl~3- (3-dimethylaminopropyl) carbodiimide 
(EDAC) and l-hydroxy-7-azabenzotriazole (HOAT) give 
intermediate compound 4 . 
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U 




u 



NBS/AIBN 



7R^ + Ar-X« 




Pd or Ni cat 




or 



1. de-PG 



For 8 



Ar 



2. PBra 



5 (U=CH3) 

6 (U =( CH2)jOPG) 



For 9 



(PG = protecting group) 



8 (U-CHa) 

9 (U=(CH2)jOPG) 



j = 1 to 3 



10 



M isB(OH)2. 




. Sn(CH3)3, ZnCI orZnBr 



is Br, I or OTf 
B is boron 

5 Synthetic Scheme II shows the preparation of 

starting compound 10. 

The preparation of intermediate compounds 5 and 6 is 
carried out according to (1) N. Miyaura et al . Chem. Rev. 
95. 2457-2483 (1995), (2) T. Ishiyama et al . J, Org. Chem. 
.10 60. 7508-7510 (1995), (3) Minato et al . Tetrahedron Lett. 
21, 845-848 (1980) and Mitchell et al. Synthesis 803-815 
(1992) . Aryl-aryl coupling reactions of 5 or 6 with 7 are 
mediated by a palladium or nickel catalyst to give the 
corresponding compound 8 or 9. Bromlnation of 8 with N- 
15 bromosuccinimide (NBS) in the presence of a radical 

initiator such as 2 , 2 ' -azobisisobutyronitrile (AIBN) gives 
compound ID. Alternatively, removal of the protecting 
group PG in 9 followed by the bromination with PBra gives 
compound 10 . 
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cpaEt 
11 



Ar-M 
12 



Pd cat 



COgEt 
RalL^D3a 



Ar 
13 



NaOH 
or LfOH 



M IS B(0H)2. SnMea. ZnCI or ZnBr 

is Br. I or OTf 
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CO2H 

Ar 
14 



10 



Synthetic Scheme III shows the preparation of 
starting compound 14. The preparation of intermediate 
compound 12 is carried out according to the same procedure 
as that of 5 or 6 (above). Aryl-aryl coupling reactions of 
11 and 12 are mediated by a palladium or nickel catalyst 
to give compound 13. Hydrolysis of the ethyl ester in 13 
using NaOH or LiOH gives the compound 14 . 

Scheme IV 



15 



N 

r4- ^R^'^ + Ar-M 



12 



Br 
15 

M isB(OH)2, B' 



Pdcat 



, SnMe3, ZnCI or ZnBr 



H 

Ar At 



N 

r4 7R3« 



16 



17 



Synthetic Scheme IV shows the preparation of 
starting compound 17. 

The preparation of intermediate compovtnd 12 may be 
20 carried out according to the same procedure as that of 5 or 
6 (above). Aryl-aryl coupling reactions of 12 and 15 are" 
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mediated by a palladium or nickel catalyst to give compound 
16. Hydrogenation of pyridine ring in 16 is carried out 
in acetic acid with PtjO as the catalyst to give confound 
17. 

> Synthetic Scheme V shows the preparation of starting 

compound 20. 

The W-arylation of 19 is carried out in the presence 
of NaOt-Bu and a palladium catalyst to give compound 20. 



10 Scheme V 



H 

H 

NaOt-Bu r4- ^R^* 

R3-f- jn^ + Ai-Br -* ^N'"^ 

^fj^ PdCl2/P(o-Tol)3 Ar 

18 19 20 



Synthetic Scheme VI shows the preparation of 
15 starting compounds 21-23. 



Scheme VT 



H X 



Ar 



20 



or SOCI2 
or SO2CI2 

■•7 21 (X=CO) 

22 (X = SO) 

23 (X = SO2) 

Reaction of 17 with COCI2, SOCI2 or SO2CI2 gives the 
corresponding carbamyl chloride 21, sulfinyl chloride 22, 
or sulfonyl chloride 23. 

Synthetic Scheme VII shows the preparation of 
starting compounds 24-26. 



25 
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I 

AT 



20 



COCI2 



or SOCI2 
or SO2CI2 



ci 
i 

X 

I 

Ar 



24 (X = CO) 

25 (X = SO) 

26 (X = S02) 



5 Reaction of 20 with COCI2, SOCI2 or SO2CI2 gives the 

corresponding carbamyl chloride 24, sulfinyl chloride 25 
or sulfonyl chloride 26. 

. Synthetic Scheme VIII shows the preparation of 
10 compounds of formula 28-30. Reaction of 27 with COCI2. 
SOCI2 or SO2CI2 gives the corresponding carbamyl chloride 
28, sulfinyl chloride 29 or sulfonyl chloride 30. 



Scheme VIII 



15 




COCI2 



or SOCI2 
or SO2CI2 




28 (X = CO) 

29 (X = SO) 

30 (X = S02) 



Synthetic Scheme IX shows the preparation of 
compound VIII of the invention. 
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4 

j = 1 to 3 



(<?H2)jBr 



Ar 
10 



or NaH 




R9k 



R2 



(QH2)j 

pail ^R3a 
Ar 



yu-Q 
o 



VIM 

5 The alkylation of compound 4 with 10 using a base 

such as Na2C03 or NaH give the compound VIII of the 
invention. 



10 



15 



Scheme X 



Ar 



14 




R9k 



HOAT 
EDAC 




COCl 



or 



(COCI)2 



IX 



I +4 



EtaN 



Ar 
28 

Synthetic Scheme X shows the preparation of compound 
IX of the invention. Reaction of 4 with a carboxylic acid 
14 in the presence of EDAC and HOAT gives conpound IX of 
the invention. Alternatively, compound 14 can be converted 
to acid chloride 28 with (C0C1)2; subsequent reaction with 
4 in the presence of a base, such as EtsN, give the 
compound IX of the invention. 
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21 {X = CO) 

22 (X = SO) 

23 (X = S02) 



X (X = CO) 

XI (X = SO) 

XII (X = SO2) 



10 



Synthetic Scheme XI shows . the preparation of 
compounds of the invention X, XI and XII/ 

Reaction of 4 with 21, 22 or 23 in the presence of 
a base, such as EtsN, gives the corresponding urea X of the 
invention, sulfinyl urea XI of the invention or sulfonyl 
urea XII of the invention. 



Scheme XII 



9' 

X 

' _ pla 

Ar * 

24 (X = CO) * 

25 (X = SO) 

26 (X = SO2) 




R9k 



1^ 



■yL-Q 
o 



EtgN 




)9I< 



X 

r4- jR^ 
Ar 

xiri (x = co) 

XIV (X = SO) 

XV (X = S02) 



V 

o 



L-Q 



15 
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Synthetic Scheme XII shows the preparation of 
compounds of the invention XIII, XIV and XV. Reactions of 
4 with 24, 25 or 26 in the presence of a base, such as 
EtaN, gives the corresponding urea compound XIII of the 
5 invention, sulfinyl urea compound XIV of the invention or 
sulfonyl urea compound XV of the invention. 



Synthetic Scheme XIII shows the preparation of 
compounds of the invention XIII, XIV or XV. Reactions of 4 
10. with 28, 29 or 30 in the presence of a base, such as EtaN, 
give the corresponding urea XVI, sulfinyl urea XVII or 
sulfonyl urea XVIII. 



Scheme XIII 



15 





28 (X = CO) 

29 {X = SO) 

30 {X = 802) 



L-Q 



EtgN 




L-Q 



r5 

XVI (X = CO) 

XVII (X = SO) 

XVIII (X=S62) 
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10 



15 



Synthetic Scheme XTV describes preparation of 

compounds of the invention where Q is R" where rH in 
compound I is replaced by a protecting groups (PG) 
(compound XIX of the invention), and deprotection of XIX 
gives compound XX of the invention. in the cases where Boc 
is used as the protecting group, removal of the Boc group 
can be carried out with a strong acid such as 
trifluoroacetic acid (TFA) or HCl. In the cases where the 
Cbz group is used as the protecting group, it can be 
removed by catalytic hydrogenolysis or HBr in acetic acid. 
In the cases where other protecting groups may be used, 
removal conditions may be foiind in "Protective Groups in 
Organic Synthesis", Greene, et al. John Wiley and Sons Inc, 
1991 or other known methods in the art.. 

Scheme XV 



X 

(Y)n 
2 

XXI 



10 aldehydes 
NaBHgCN 



r, /-.^ 




XXII 



20 



v.. 



25 



30 



Synthetic Scheme XV describes further elaboration of 
compound XXI of the invention. Reductive amination of .XXI 
with an aldehyde in the presence of reducing agent, such as 
NaBHaCN gives compound XXII of the invention. 

The conditions described here for carrying out each 
step in the general synthetic schemes are conventional and 
capable of wide variation. They are presented for 
illustrative purpose only and are not intended as a 
restriction on the scope of invention. 

Final compounds can be easily purified by 
recrystallization, silica gel chromatography, or reverse 



- 24 - 



wo 00/24398 PCT/US99/2479J 

phase prep HPLC. In the cases where reverse phase prep 
HPLC is used, a mixture of solvent A (10% MeOH/90% H2O/0,2% 
TFA) and solvent B (90% MeOH/10 %H2O/0.2% TFA) are used. 
Most preferred are compounds of formula I of' the 
5 invention having the structure 




wherein r2 is H; 

X is ('CH2)in where m is 1; 
10 Y is 




where and R^a are preferably H, and n is 1; 
Z is . 




15 where R^ is 2'-tetra2ole; 
R9k is H;. 

r r 

(CH),— C (CHa),*— 

L is R'* 

where q is 0 or 1; r7 is h, r9 and R^a are al}c/l. 
preferably methyl; 
20 Q is -NrIOrH where one of RiO and R^ is H and the 

other is alkyl which includes a hydroxy siabstituent, such 
as 2-OH-propyl. 
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The compounds of formula I can be administered to 
animals, including man, to release growth hormone in vivo. 
For example, the compounds can be administered to 
commercially important animals such as swine, cattle, sheep 
5 and the like to accelerate and increase their rate and 

extent of growth, and to increase milk production in such 
animals . 

The present invention includes within its scope 
pharmaceutical compositions comprising, as an active 

10 ingredient, at least one of the compounds of formula I in 
association with a pharmaceutical carrier or diluent. 
Optionally, the active ingredient of the pharmaceutical 
compositions can comprise a growth promoting agent in 
addition to at least one of the compounds of formula I or 

15 another composition which exhibits a different activity, 
e.g., an antibiotic or other pharmaceutically active 
material . 

Growth promoting agents include, but are not limited 
to, TRH, diethylstilbesterol, theophylline, enkephalins, E 

20 series prostaglandins, compounds disclosed in. U.S. Patent 
No. 3,239,345, e.g., zeranol, and compounds disclosed in 
U.S. Patent No. 4,03 6,979, e.g., sulbenox or peptides 
disclosed in U.S. Patent No. 4,411,890. 

A still further use of the disclosed compounds of 

25 formula I of the invention is in combination with other- 
growth hormone secretagogues such as GHRP-6, GHRP-1 as 
described in U.S. Patent No. 4,411,890; and publications WO 
89/07110 and WO 89/07111 and B-HT920 or growth hormone 
releasing factor and its analogs or growth hormone and its 

30 analogs or somatomedins including IGF-1 and IGF-'2 . A still 
further use of the disclosed compounds of formula I of the 
invention is in combination with parathyroid hoirmone or 
bisphosphonates , such as MK-217 (alendronate), in the 
treatment of osteoporosis or in combination with estrogen, 

35 testosterone, or a selective estrogen receptor modulator, 
such as tamoxifen or raloxifene, for the treatment of 
aspects of Metabolic Syndrome. 
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As is well known to those skilled in the art, the 
known and potential uses of growth hormone are varied and 
multitudinous. Thus, the administration of the confounds 
of this invention for purposes of stimulating the release 
5 of endogenous growth hormone can have the same effects or 
uses as growth hormone itself. These varied uses of growth 
hormone may be summarized as follows: stimulating growth 
hormone release in elderly humans; prevention of catabolic 
side effects of glucocorticoids, treatment of osteoporosis, 
10 stimulation and increase in muscle mass and muscle 

strength, stimulation of the immune system, treatment of 
growth retardation, acceleration of wound healing, 
acceleration of bone fracture repair, treatment of renal 
failure or insufficiency resulting in growth retardation, 
15 treatment of physiological short stature, including growth 
hormone deficient children, treatment of short stature 
associated with chronic illness, treatment of obesity and 
growth retardation associated with obesity, treating growth 
retardation associated with Prader-Willis syndrome and 
20 Turner's syndrome; accelerating the recovery and reducing 

hospitalization of burn patients; treatment of intrauterine 
growth retardation, skeletal dysplasia, hypercortisolism 
and Cushings syndrome; induction of pulsatile growth 
honnone release; replacement of growth hormone in stressed 
25 patients; treatment of osteochondrodysplasias, Noonans . 
syndrome, schizophrenia, depression, Alzheimer's disease, 
delayed wound healing, and psychosocial deprivation; 
treatment of pulmonary dysfunction and ventilator 
dependency; attenuation of protein catabolic response after 
30 a major operation; reducing cachexia and protein loss due 
to chronic illness such as cancer or AIDS; treatment of 
hyperinsulinemia including nesidioblastosis; adjuvant 
treatment for ovulation induction; to stimulate thymic 
development and prevent the age-related decline of thymic 
35 function; treatment of immunosuppressed patients; 

improvement in muscle mobility, maintenance of skin 
thickness, metabolic homeostasis, diabetes (Type 2), 
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improvement of body composition (by increasing lean body 
mass), and/or renal homeostasis in the frail elderly; 
stimulation of osteoblasts, bone remodeling, and cartilage 
growth; stimulation of the immune system in companion 
5 animals and treatment of disorders of aging in companion 
animals; growth promotant in livestock; and stimulation of 
wool growth in sheep and milk production in cows. 

The above conditions, diseases and maladies which 
may be treated employing the compounds of the invention are 
10 collectively referenced to as "Syndrome X" or Metabolic 
Syndrome, as detailed in Johannsson, J. Clin. Endocrinol. 
Metab., 82, 727-34 (1997). 

The compounds of the present invention are agents 
that are growth hormone secretagogues and can be 
15 administered to various mammalian species, such as monkeys, 
dogs, cats, rats, humans, etc . . in need of treatment. 
These agents can be administered systemically, such as 
orally or parenterally . 

The compounds of the invention can be incorporated 

20 in a conventional systemic dosage form, such as a tablet, 
capsule, elixir or injectable formulation. The above 
dosage forms will also include the necessary 
physiologically acceptable carrier material, excipient, 
lubricant, buffer, antibacterial, bulking agent (such as 

25 mannitol) , anti-oxidants (ascorbic acid or sodium 

bisulfite) or the like. Oral dosage- forms are preferred, 
although parenteral, intranasal or aerosol forms are quite 
satisfactory as well. 

The dose administered must be carefully adjusted 

30 according to the age, weight, and condition of the patient, 
as well as the route of administration, dosage form and 
regimen, and the desired result. In general, the dosage 
forms described above may be administered in amounts from 
about 0.0001 to about 100 mg/kg or body weight or in an 

35 amount within the range from about 1 to about 1000 mg per 
day, preferably, • from about 5 to about 500 mg per day in 
single or divided doses of one to four times daily. 
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The following Examples represent preferred 
embodiments of the invention. All temperatures a; 
unless indicated otherwise. 



Example 1 



A. 




The intermediate A is prepared according to the 
published procedure, (1) T, R. Nieduzak et al.. Commxm. 
1996, 25, 3443-3452 and (2) J. D. Armstrong, III et al . 
Tetrahedron Lett, 1994, 35, 3239-3242. 

B. . . . 



HO' 




NHBoc 



The intermediate B is prepared according to the 
published procedure, W. R. Schoen et al. J. Med, Chem. 
1994, 37, 897-906. 

C. 
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Under nitrogen, to a stirred solution of Part A 
intermediate (2.9 g, 16.5 mmol) in 100 mL of anhydrous THF 
was slowly added 33 mL of LAH (1.0 M in THF, 33.0 mmol) 
solution at -IQ^C. After the addition, the dry-ice bath 
! was removed, and the reaction was allowed to warm to room 
temperature. It was refluxed for 50 hours, cooled down, 
then slowly quenched with aqueous THF. The inorganic salts 
were removed by filtration, and the solid was washed with 
THF several times. The liquid was concentrated, then" 
dissolved in ethyl acetate, dried over Na2S04 and 
concentrated in vacuo to give 1.9 g of title compound as 
yellow semi-solid. LC/MS m/z 163 (M+H)"^. 



20 



25 




15 K 



Under nitrogen, to a stirred solution of Part C 
compound (180 mg, 1.1 mmol) in 4 mL of CH2CI2 were added 
Part B intermediate .(220 mg, 1.0 mmol. Step 1), EDAC (230 
mg, 1.2 mmol) and HOAT (165 mg, 1.2 mmol) at room 
temperature, and the stirring was continued overnight. The 
mixture was concentrated, then dissolved in ethyl acetate, 
washed with H2O twice, dried over Na2S04 and concentrated ' 
in vacuo. Purification on silica gel using 30% ethyl 
acetate/hexane gave 326 mg of title compound as a white 
solid. LC/MS m/z 362 (M+H)*. 
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E. 




N' NH 



Under nitrogen, to a stirred solution of Part D 
compound (145 mg, 0.4 mmol) in 3 mL of dry acetone were 
added ( triphenylmethyl) -5- [2- [4 ' - (bromomethyl) - 
biphenylyl]]-tetrazole (250 mg, 0.48 nimol, Bionet Ltd) and 
K2CO3 (166 mg, 1.2 mmol). The mixture was refluxed for 18 
hours, cooled down, and concentrated. Ethyl acetate was 
then added, the ethyl acetate layer was washed with H2O, 
dried over Na2S04 and concentrated. Purification on silica 
gel using 25% ethyl acetate/hexane gave 120 mg of a white 
solid. To this solid was slowly added 3 mL of 4 N 
HCl/dioxane solution, and the mixture was stirred at room 
15 temperature for one hour. It was then concentrated, and 
purified on HPLC (25 to 100% solvent B) to give 60 mg of 
the title compound (as TFA salt) as pale yellow foam. 
LC/MS m/z 496 (M+H)*. 



Examnle 7. 
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10 



15 



20 



25 



30 



CH3C 

OTBDMS 

Under nitrogen, to a stirred solution of (R)- 
methyllactate (10 g, 96.1 mmol) in 100 mL of CH2CI2 were 
added t-butyldimethylsilylchloride (TBDMSiCl) (17.4 g, 
115.4 mmol) and imidazole (7.9 g, lie mmol) at room 
temperature. A precipitate was formed, and the slurry was 
stirred at room temperature overnight. It was filtered 
through a pad of silica gel, and washed with CH2CI2 . The 
CH2CI2 solution was concentrated to give 20.5 g of title 
compound as a colorless oil. 

NMR (400 MHz, CDCI3) 8 4.28 (q, J = 7.0 Hz, IH) , 3.67 (s, 
3H), 1.34 (d, J = 7.0 Hz, 3H) , 0.83 (s, 9H) , 0.04 (s, 3H) , 
0.02 (s, 3H) . 

B. 

OTBDMS 



35 



Under nitrogen, to a stirred solution of Part A 
compound (2.8 g, 12.8 mmol. Step 1) in 30 mL of anhydrous 
THF was added 28.2 mL of diisobutylaluminum hydride (DIBAL- 
H) (1.0 M in THF, 28.2 mmol) solution at -78°C, and the 
stirring was continued at -78°C for 3 hours. The reaction 
mixture was then slowly quenched with aqueous THF. The 
inorganic salts were removed by filtration, and washed with 
THF several times. The liquid was concentrated, then 
dissolved in ethyl acetate, dried over Na2S04 and 

concentrated in vacuo to give 580 mg of title compound as 
an oil. 

'h NMR (400 MHz., CDCI3) 6 3.82-3.86 (m, IH) , 3.40-3.44 (m, 
IH), 3.25-3.32 (m, IH) , 1.84-1.88 (m, IH) , 1.05 (d, J = 6.2 
Hz, 3H), 0.83 (s, 9H); 0.02 (s, 6H) . 
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C. 



OTBDMS 



To a stirred solution of Part B compound (580 mg. 
3.0 mmol) in 10 mL of CH2CI2 was added pyridinium 
chlorochromate (PCC) (790 mg, 3.6 mmol), and the stirring 
was continued overnight at room temperature. The mixture 
was filtered through a silica gel pad, and concentrated. 
Purification on silica gel using hexane gave 120 mg of 
title coirpound as an oil. 

NMR (400 MHz, CDCI3 ) 5 9.56 (s, IH) , 4.05 (q, J = 7.0 Hz, 
IH), 1.22 (d, J= 7.0 Hz, 3H), 0.87 (s, 9H) . 0.05 (s, 3H) , 
0.04 (s, 3H) . 



D. 




" Xh 



Under nitrogen, to a stirred solution of Exanple 1 
compound (3 8 mg, 0.062 mmol) in 0 . 3 mL of dry methanol were 
added a solution of Part C compound (120 mg, 0.51 mmol) in 
0.3 mL of dry methanol and 100 mg of molecular sieves. 
After the resulting slurry was stirred for 20 mins at room 
temperature, NaBHaCN (25 mg, 0.4 mmol) was added, and the 
stirring was continued overnight at room temperature. The 
slurry was quenched with H2O, filtered, and concentrated.- 
The residue was dissolved in 2 mL of BU4NF solution (l.O M 
in THF), and stirred overnight at room temperature. It was 
concentrated, and purified on HPLC (30 to 100% solvent B) 
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to give 16.8 mg of the title compound (as TFA salt) as pale 
yellow foam. LC/MS m/z 668 (M+H)*. 

. Employing the procedures set out hereinbefore and in 
5 the working Examples, the following compounds of the 
present invention may be prepared. 
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R4b 


X 


A 


CN 


CH2 


COC(CH3)2NH2 


CONH2 


CH2 


COC(CH3)2NH2 


CH2CONH2 


CH2 


COC(CH3)2NH2 


(CH2)2CONH2 


CH2 


COC(CH3)2NH2 


(CH2)3CONH2 


CH2 


COC(CH3)2NH2 


(CH2)4CONH2 


CH2 


COC(CH3)2NH2 


CONHC2H5 


CH2 


COC(CH3)2NH2 


CONH(CH2)30H 


CH2 


COC(CH3)2NH2 


CONH(CH2)40H 


CH2 


COC(CH3)2NH2 


CH2CN4H 


CH2 


COC(CH3)2NH2 


(CH2)2CN4H 


CH2 


COC(CH3)2NH2 


(CH2)3CN4H 


CH2 


COC(CH3)2NH2 


(CH2)4CN4H 


CH2 


COC(CH3)2NH2 


CH2NHCOCH3 


CH2 


COC(CH3)2NH2 


CH2NHCONH2 


CH2 


COC(CH3)2NH2 


CH2NHCONHCH3 


CH2 


COC(CH3)2NH2 


CH2NHCON(CH3)2 


CH2 


COC(CH3)2NH2 


CH2NHCONHC2H5 


CH2 


COG(CH3)2NH2 


CH2NHCONH(CH2)2CH3 


CH2 


COC(CH3)2NH2 


CH2NHCONH(CH2)20H 


CH2 


COC(CH3)2NH2 


NHCONH2 


CH2 


COC(CH3)2NH2 


NHCONHCH3 


CH2 


COC(CH3)2NH2 


NHCONH(CH2)20H 


CH2 


COC(CH3)2NH2 


NHSO2NH2 


CH2 


COC(CH3)2NH2 


NHSO2NHCH3 


CH2 


COC(CH3)2NH2 
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NHS02N(CH3)2 


1 CH2 


C0C(CH7)5NH9 1 


NHSC)2N(C2H5)2 


CH2 


1 COC(CH3)oNH9 


CN 


1 CO 


1 COCfCHqbNHo 


CONH2 


1 CO 


1 COC(CHq)9NHo 


CH2CONH2 


1 CO 


1 COC(CH^bNHo 


(CH2)2CONH2 


1 CO 


1 COC(CH^)9NH9 


(CH2)3CONH2 


1 CO 


1 COCrCH^ioNHo 


(CH2)4CONH2 


1 CO 


I COCCCH^bNHo 


CONHC2H5 


1 CO 


1 COCrCH^bNH'? 


CONH(CH2)30H 


1 CO 


1 COC(CH^)9NH9 


CONH(CH2)40H 


1 CO 


1 COC(CH3)2NH2 


CN4H 


1 CO 


1 COC(CHi)9NH9 


CH2CN4H 


1 CO 


1 COC(CH3)9NH9 


(CH2)2CN4H 


1 CO 


1 COC(CH3)9NH9 


(CH2)3CN4H 


1 CO 


1 COC(CH^)7NH9 


(CH2)4CN4H 


CO-- 


1 COC(CH'?)9NH9 


CH2NHCOCH3 


00 


COC(CH^)9NH9 


CH2NHCONH2 


CO 


COC(CH3)9NH9 


CH2NHCONHCH3 


CO 


COCCCH3)9NH9 


CH2NHCON(CH3)2 


CO 


COCCCH3)9NH9 


CH2NHCONHC2H5 


CO 1 


COC(CH^)9NH9 1 


CH2NHCONH(CH2)2CH3 


CO 1 


COC(CH3)2NH2 1 


CH2NHCONH(CH2)20H 


CO 1 


COC(CH3)2NH2 j 


NHCONH2 


CO j 


COC(CHq)9NH9 


NHCONHCH3 


CO 1 


COC(CH3)2NH2 j 


NHCONH{CH2)20H 


CO 1 


COC(CH3)9NH9 


NHSO2NH2 1 


CO 1 


C0C(CH3)9NH9 


NHSO2NHCH3 


CO 1 


COC(CH^)9NH9 


NHS02N(CH3)2 


CO I 


COCrCHibNHo 


NHS02N(C2H5)2 


CO 


COC(CH3)2NH2 


CN 


CH2 


COCH2C(CH3)2NH2 


CONH2 


CH2 


COCH2C(CH3)2NH2 


CH2CONH2 


CH2 


COCH2C(CH3)2NH2 


(CH2)2CONH2 


CH2 


COCH2C(CH3)2NH2 


(CH2)3CONH2 1 


CH2 


COCH2C(CH3)2NH2 ' | 
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(CH2)4CONH2 


CH2 


^ ^^v-,n2^ ^rl3 j2lN ri2 


CONHC2H5 


CH9 


COCHo^'^PW'^^^^Jw^ 


CONH(CH2)30H 


CH2 


COCHnr'/T't4'> \^MU^ 


CONH(CH2)40H 


CHo 


COCHoPrPHo^oNTH^ 1 
^'^^"2^k^"3^2-^^*i2 1 


CH2CN4H 


CH9 


PnPW'^P/'P Wo ^« 
_ ^^^■n.2^^^v^il3J2JNrl2 


(CH2)2CN4H 


CH? 


v^wv-.n2^i,L^ri3^2ANH2 1 


(CH2)3CN4H 




COPHoPrPHo^-iMH^ 1 
v^v-/v>,i:i2v_,^v_,n3^2Jl^-ri2 f 


(CH2)4CN4H 


CHo 


COCHoPrPHo^nMM^ 1 


CH2NHCOCH3 


CH2 


COCHiPrPNo^'^KTMo 1 


CH2NHCONH2 


CH2 


COCHnP^'PHo ^'iTSIRo 1 


CH2NHCONHCH3 


CHo 


COCHoPrPNo'l'nTsm-^ 1 


CH2NHCON(CH3)2 


CH2 


COPHoP/'PHo^oMR'^ 


CH2NHCONHC2H5 


CH9 


COPHoP/'PHo'koMWo 1 


CH2NHCONH(CH2)2CHs 


CH2 


COPHoPr^PT-To^oMRr, 1 
v^vy\_^iri2^-'V^'n^3/2-'^-*^2 1 


CH2NHCONH(CH2)20H 


CH2 


POPRoP^'PMo^/^^^H« 1 
v_-w^^jri2*w-i^v^ri3^2A^jrl2 1 


NHCONH2 


CH9 


GOPHoP^'PRo'^oMR^ 1 
^^^•t*2*^v^*^3/2-'^^'^2 i 


NHCONHCH3 


CH2 


COPHoP/'PRo^oKTR^ 1 
>-'^v-.n.2V-'^v-'ri3^2J-^-ri2 1 


NHCONH(CH2)20H 


CH2 


COPHoP^'PHo^o^Jl4o 1 

v-wv-'Xj.2^v^'^3/2-^^-n.2 1 


NHSO2NH2 


CH2 


COCHoPrPR-j^oMHo 1 


NHSO2NHCH3 


CH9 


COPRoP^PRr^^-l^JRo 1 


NHS02N(CH3)2 


CH2 


COPHoPrPR-a^oMRo 1 


NHS02N(C2H5)2 


CH2 


COPHnP/'PR'j'^'^MR^ 1 
^ vv-ii2^\^-»^3/2^^*i2 1 


CN 


CO 


COPRoPrPRo^oMRo 1 
v-'V-'v^i^2^\^-»*3/2^^-'^2 1 


CONH2 


CO 


COPRoP/'PRo^oMRn 1 
^v-/v-^ix2^V.^^3/2*^-^2 1 


CH2CONH2 


CO 


COCHoP^'PRi^oMRo 1 
^"-'^^-'j. i^v-'V,^-'^3/2'^^-'^2 1 


(CH2)2CONH2 


CO 


COCH'^PrPRo^oMRo 1 
^v-'v-'ix2**-'V,^-'^3/2^^-'i2 1 


(CH2)3CONH2 


CO 


COPRoP^PRi^'^MR-i 1 
v«'V-'v-.Xi2^V.^'ri3y2-^^^2 | 


(CH2)4CONH2 


CO 


POPRoPfPRo^oMR^ 1 


CONHC2H5 




POPRoPrPR'i ^^iSJRo 

%-'V-'^jri2v^vv-ri3^2^^*i2 1 


CONH(CH2)30H 


CO 


COCH2C{CH3)2l«l2 


CONH(CH2)40H 


CO 


COCH2C(CH3)2NH2 


CH2CN4H 


CO 


COCH2C(CH3)2NH2 


(CH2)2CN4H 


CO 


COGH2C(CH3)2NH2 


(CH2)3CN4H ., 


CO 


COCH2C(CH3)2NH2 


(CH2)4CN4H 


CO < 


COCH2C(CH3)2NH2 1 
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CH2NHCOCH3 


CO 


COCHoCrCHiloNH-. 


CH2NHCONH2 


CO 


COCH9C('CH^'loNH^ 
'N-'V-' W4 ■'■/v-'V.v-'i.i j^2''^^<ri2 


CHaNHCONHGHa 


CO 


COCHoCCCH^'ioNHo 


CH2NHCON(CH3)2 


CO 


COCHoCrCH'j'i'iTWo 


CH2NHCONHC2H5 


CO 


COCHoC/'PH'a^'>KrM^ 


CH2NHCONH(CH2)2CH3 


CO 


COCHn PH'a MH-^ 


CH2NHCONH(CH2)20H 


CO 


cocHocrrHa^oNWo 


NHCONH2 


CO 


COCHoCrCH^'^oNHo 


NHCONHCH3 


CO 


v-'V^\^xi^v«,^v_,ii3^2-^^-'^2 1 


NHCONH(CH2)20H 


CO 


cocHorcrHo ^oNHo 


NHSO2NH2 


CO 


COCHoCfCHo^oNH-n 


NHSO2NHCH3 


CO 


COCHoCrCHa^oNHo 


NHS02N(CH3)2 


CO 


COCHoCrCHci^oNHo 


NHS02N(C2H5)2 


CO 


COCHoCrCH'j^'jNHo 


CN 


CH2 


COCHoCrCHci^oMHPRon^/'nmr'Mo 1 


CONH2 


CH2 


COCHoC^CH'a^^^^H^HorT4rnw^nT4^ 1 


CH2CONH2 


CH2 


COCHoC/'CH1^o>JRPH^^'W/'nM^r'w-, 1 


(CH2)2CONH2 


CHo 


COCHoCrCH-a^oNHPHor'H/'nw^r'ij-, 1 
^vy\-xz2v^V^n3^2'i^<"^"2^"V'^-HJ^-H3 | 


(CH2)3CONH2 


CH2 


COCHoCCC'HQ'ioNRPR^r'R/'nmr'u-, 1 

^^^^■*^/^\^"^3/2'i^''^^n2^n.v.v-^xl^L^ 1 


(CH2)4CONH2 


CH2 


COCHoCCCHo^'iNrRrRor'H/'nR^r'u^ 1 


CONHC2H5 


CH2 


COCHoCCCHo^oNRr'R-iPRrnR^r^w^ 1 


CONH(CH2)30H 


CH2 


COCHoC^CH'^^o^^R^RoPR/'nR^rM^ 1 


CONH(CH2)40H 


CH2 


COCH^crCH-^loNHrHorRrnR^rRo 


CH2CN4H 


CH2 


COCHoCrCH^'>oNRrRoPRrnR\r'Ro 1 


(CH2)2CN4H 


CH2 


COCHoCfCRa'ioNRrRnPRrnR\r'R^ 1 


(CH2)3CN4H 


CH2 


COCH'?CfCHaloNRrRorRmR\r'Mo 1 

^^^'^^z*^k^-»^3-^2'^^"^^'ri2^ri^U'il7\^n3 | 


(CH2)4CN4H 


CH2 


COCHoCCrR-a^oNRrRor'RrnH^r'T-r^ 1 
^'^^^'*z^V^"3/2''^>iT-v^ri2Vw.xl^C/iTj | 


CH2NHCOCH3 


CH2 




CH2NHCONH2 


CHo 


COCH'3C^'CRa'ioNRPRor'R/'nH^r'w^ 


CH2NHCONHCH3 


CH2 


COCH2C(CH3)2NHCH2CH(OH)CH3 


CH2NHCON(CH3)2 


CH2 


COCH2C(CH3)2NHCH2CH(OH)CH3 


CH2NHCONHC2H5 


CH2 


COCH2C(CH3)2NHCH2CH(OH)CH3 


CH2NHCONH(CH2)2CH3 


CH2 


COCH2C(CH3)2NHCH2CH(OH)CH3 


CH2NHCONH(CH2)20H 


CH2 


COCH2C(CH3)2NHCH2CH(OH)CH3 


NHCONH2 


CH2 


COCH2C(CH3)2NHCH2CH(OH)CH3 
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NHCONHCH3 


CH2 


CnCTA'^^C^^^TJ^\^KlXJ^^rJ /-^TTyy-^TTx^r T 

<^uurt2C(C^H3;2NHCH2CH(OH)CH3 


NHCONH(CH2)20H 


CH2 


POPT-^'>P/'PT4^^^XTXJ/^I_^ r^xj/r\ii\i^TT 

v-.vjv.n2U^cn3;2iNHChl2CH(OH)CH3 


NHSO2NH2 


CH2 


CnCl-^nC^^^U^\^^<TLI^^U /^TT/y^TTX^-iTT 

i^uL.rt2^(Chl3)2NHCH2CH(OH)CH3 


NHSO2NHCH3 


CH7 


CnCJ^^CfC^J-J^^^Kiur^zj /^Tj/'i^TT\r^TT 
^vjv.n2<-(L.H3j2iNHLH2CH(OH)CH3 


NHS02N(CH3)2 


CH2 


POPW'^P/r^Ur«\^1VTXJ/^tJ' /^TT/i^TTXy^TT 

^^^^2ML.ri3j2NHCH2CH(OH)CH3 


NHS02N(C2H5)2 




uui^il2v-(CH3)2NHCH2CH(OH)CH3 


CN 




POPT4>»P/^/^U«\^XT"tJ/^Tl' /^TTZ-J^TTNi^TT 

uucii2^(^-H3;2NHCH2CH(OH)CH3 


CONH2 




POPM'^P/'/^U.,\-MTJ/^TJ /^"tT/J^TT\^¥T 

«^UL.n2C(L-ii3)2NHCH2CH(OH)CH3 


CH2CONH2 


CD 


L.ucrt2C(Cli3)2NHCH2CH(OH)CH3 


(CH2)2CONH2 




POP"l-T^P/'r^tJ'«\^XT'LIrf^U OTJ-/y^TT\^TT 

»^vjv_ri2i^iCn3J2NHCH2CH(OH)CH3 


(CH2)3CONH2 




*^uv^n2<w-(L.l-l3;2iNHCH2CH(OH)CH3 


(CH2)4CONH2 


cn 


«-UL,n2C(L.hl3;2iNHCH2CH(OH)CH3 


CONHC2H5 


cn 


POPM'nP/'PU-, ^«XTXJ^^lJ i^Tjr//*Mu\/-^TT 
^VJL.ri2U^<^l:l3;2iNHCH2CH(OH)CH3 


CONH(CH2)30H 


cn 


POPl-ToP^Pl-^^^«Ml-^/^tr /^Tjr/'/^TT\/-^TT 
v^v_^V-,ii2V^(,CJrl3;2iNMCn2CH(OH)CH3 


CONH(CH2)40H 


cn 


POPHoP^PT-^^^**^^tJ/^xI r^u/TM^sr^Tr 
^Vo'<^n2^l^W3J2lNHCH2CH(OH)CH3 


CN4H. 


cn 


^^^^^ii2^(.v^xl3;2JNMCH2CH(OH)CH3 


CH2CN4H 




POPWoP^PPTo ^rtXTW/^U-* r^xj /r\Tjr \ 
v-i^ri2Uti^j:l3;2iNili^M2CH (OH ) CH3 


(CH2)2CN4H 


cn 


POPPTnP^PT-^^^«XTTJr^lJ oxj//^tt\^tt 
uui^n2'-i^rl3;2iNHCH2CH(OH)CH3 


(CH2)3CN4H 


cn 


PnPHoP/'PH-» 'UKrwr^lJ*r^U//^XJ\/^i:r 
^^i^n2^\^n3;2J^"^"2^"{OH)CH3 


(CH2)4CN4H 


cn 


POPW/^P^PT-To ^/^>JT4■nJ- r^tJ//^rj\/-'TT 
^^Uii2^V^n3;2^"V^W2CH(OH)CH3 


CH2NHCOCH3 




POPT4/^P/'PW^^«^TU■/^LJ r^LJ/'rMLT\i^TT 

i-U*w,Jrl2L.(L.n3;2iNnCH2CH(OH)CH3 


CH2NHCONH2 


PO 


POPW/^P/'PH^ '\/%"NJ"l4/^U-. r^o /rMJN/^iu 
u^^L.rt2'-l^J^3J2^HUH2CH(uH)CH3 


CH2NHCONHCH3 


cn 


POPMoP/'PM'^ \/^7sJWr'U«r^o/'r\ij-\/-^TT 
*^v^^^n2<-l,Un3;2XNHCH2CH(Uii)CH3 


CH2NHCON(CH3)2 


cn 

y^yj 


v^uuil2^(.^W3>)2^W^W2Cll(OH)CH3 


CH2NHCONHC2H5 


cn 


uui^n2L-(l^rt3J2iNrlCH2CH(OH)CH3 


CH2NHCONH(CH2)2CH3 


cn 


POPHnP/'PMn \^Krwr^tr«r^u/'oij\/^i_r 
*^\j^ri2\-^i^l^n3;2^Nrll^J:l2(^rl(Un)CH3 


CH2NHCONH(CH2)20H 


cn 


^-v^v^ri2<-^cn3;2XNilCil2^H(UH;CH3 


NHCONH2 


cn 

y^yj 


i-u<wrt2M^rt3;2^W^W2CH(OH)CH3 


NHCONHCH3 


cn 


CnCT^^r^Cr^V^\^^'lXJr^JJ r^i-i/r\TT\r^rr 

^uL.n2C(^(^n3;2iNHCJd2CH(OH)CH3 


NHCONH(CH2)20H 


CO 


COCH2C(CH3)2NHCH2CH(OH)CH^ 


NHSO2NH2 


CO 


COCH2C(CH3)2NHCH2CH(OH)CH3 


NHSO2NHCH3 


CO 


COCH2C(CH3)2NHCH2CH(OH)CH3 


NHS02N(CH3)2 


CO 


COCH2C(CH3)2NHCH2CH(OH)CH3 


NHS02N(C2H5)2 


CO 


COCH2C(CH3)2NHCH2CH(OH)CH3 


CN ( 


CH2 ( 


COCH2C(CH3)2NHCH2CH(OH)CH20H 
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CONH2 


CH2 


COCH2C(■CH■^)•5NHCH^^H^'nH^rH,nlI 


CH2CONH2 


CH2 


C0CH^C(■CH^1^^IH^'H^^'H/'nl-r^r•u nu 


(CH2)2CONH2 


CH2 


COCHoCfCH^'>'>NHrHori-i('ni4^r'ii-r\ti 


(CH2)3CONH2 


CH2 


COCH9C('CH'j"loNHr'Hor'HrnHM^Tj-/^u 


(CH2)4CONH2 


CH2 


COCH9CCCHa'iilMHPH-»r'W/'r»irvr'« r\u 


CONHC2H5 


CH2 


COCH^CfCHi^oNHPH^PHrrvmr'tr-rMi 


CONH(CH2)30H 


CH2 


C0CH9C<'CHT'bNHPH'.PH<'omr'H^r»u 


CONH(CH2)40H 


CH2 


COCHoCCCH'j^oMHr'H-iPH/'nmr'H-riu 


CN4H 


CH2 


COCH^CfCH^'JoNHrHnrHr'nmrH^OH 


CH2CN4H 


CH2 


COCH9C(■CH^'>-)NH^H^PHrnH^r'M^olJ 


(CH2)2CN4H 


CH2 


COCH7 CCCH^')')NHCH^ rHCDH'^rw-, ni-T 


(CH2)3CN4H 


CH2 


COCH9 CfCH-^^oNHr Ho PRi'OH^ r Wo OR 


(CH2)4CN4H 


CH2 


COCHoCfCH^^oNHCHorRrnmrRonu 


CH2NHCOCH3 


CH2 


COCHoCfCH^^oNHrHorHroR^rR^nH 


CH2NHCONH2 


CH2 


COCHoCrCH^^oNHrHorR/'nmr'H-^nw 


CH2NHCONHCH3 


CH2 


COCHoC('CH^)9NHCHorRrnR^rRonR 


CH2NHCON(CH3)2 


CH2 


COCHoCfCHq^oNHCHorHrOR^rRoriH 


CH2NHCONHC2H5 


CH2 


COCHoCfCH^)'5^fHCHo^Rr^R^rR^nR 


CH2NHCONH(CH2)2CH3 


CH2 


COCHoCfCH^'loNHCHorRrnR^rH.^ow 


CH2NHCONH(CH2)20H 


CH2 


COCHoCrCH^bNHCHoCHrOR^rRoOR 


NHCONH2 


CH2 


COCH^CfCH^'ioNHCHorRrnR^r'RoOR 


NHCONHCH3 


CH2 


COCHoCfCH^'loNHCHorH^OR^rRnOR 


NHCONH(CH2)20H 


CH2 


COCH2C(CH7)9NHCHoCHrOH^rHoOR 


NHSO2NH2 


CH2 


COGHoCfCH^^oNHCHorRrOR^rRonR 


NHSO2NHCH3 


CH2 


COCHoCfCH^^oNHCHorRrOR^rRonR 


NHS02N(CH3)2 


CH2 


COCH^CfCHil^NHCHoCHrnR^rHonR 


NHS02N(C2H5)2 


CH2 


COCH9CfCH'?)'?NHrHirRrnR^rRnnR 


CN 


CO 


COCH9CfCHQ')oNHrRnr'RrnmPR^nM 


CONH2 


CO 


COCHoCf CH^^oNHCHiPH/'nR^r R-, or 


CH2CONH2 


CO 


COCH2C(CH3)2NHCH2CH(OH)CH20H 


(CH2)2CONH2 


CO 


COCH2C(CH3)2NHCH2CH(OH)CH20H 


(CH2)3CONH2 


CO 


COCH2C(CH3)2NHCH2CH(OH)CH20H 


(CH2)4CONH2 


CO 


COCH2C(CH3)2NHCH2CH(OH)CH20H 


CONHC2H5 


CO 


COCH2C(CH3)2NHCH2CH(OH)CH20H 


CONH(GH2)30H 


CO 


COCH2C(CH3)2NHCH2CH(OH)CH20H 
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KX) 


COCH2C(CH3)2NHGH2CH(OH)CH20H 


CN4H 


CU 


COCM2C(CH3)2NHCH2CH(OH)CH20H 


CH9CN4H 


LaJ 


COCH2C(CH3)2NHCH2CH(OH)CH20H 


V. v-»x x^^2^i^ 4-*^ 


CO 


COCH2C(CH3)2NHCH2CH(OH)CH20H 




CO 


COCH2C(CH3)2NHCH2CH(OH)CH20H 




CvJ 


COCH2C(CH3)2NHCH2CH(OH)CH20H 




CO 


COCH2CCCH3)2NHCH2CH(OH)CH20H 


CHoNHCONHo 


CO 


COChl2C(Cli3)2NHCH2CH(0H)CH20H 


V-' X 1 2* ^ ■'^ ^ A N XI Xl 3 


CO 


COChl2C(CH3)2NHCH2CH(0H)CH20H 


V-.X x^i >x xv_.\^i.>( 1:1.3 ^2 


CO 


COCH2C(CH3)2NHCH2CH(0H)CH20H 


V^X 12-i. N 11 V-'lN XlV— .^•■^J 


CO 


COCH2C(CH3)2NHCH2CH(OH)CH20H 




CO 


COCH2C(CH3)2NHCH2CH(0H)CH20H 




CO 


COCii2C(CH3)2NHCH2CH(OH)CH20H 


NHCONHo 

1 'I X X >w V-/1 ^ X 1 2 


CO 


COCJi2C(CJti3)2NHCH2CH(0H)CH20H 


NHCONHCH3 


CO 


^^v^-i-«-^v-\^v-»xxjy^i^xxV'i l2^'*J'-v^AX )\^r\!2\Jiri. 


NHC0NH(CH2)2OH 


CO 


COCH2C(CH3)2NHCH2CH(OH)CH20H 


NHSO2NH2 


CO 


COCH2C(GH3)2NHCH2CH(OH)CH20H 


NHSO2NHCH3 


CO 


COCH2C(CH3)2NHCH2CH{OH)CH20H 


NHS02N(CH3)2 


CO 


COCH2C(CH3)2NHCH2CH(OH)CH20H 


NHS02N(C2H5)2 


CO 


COCH2C(CH3)2NHCH2CH(OH)CH20H 
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R4fc 


D 


A 


CN 


CH 


COC(CH3)2NH2 


CONH2 


CH 


COC(CH3)2NH2 


CH2CONH2 


CH 


COC(CH3)2NH2 


(CH2)2CONH2 


CH 


COC(CH3)2NH2 


(CH2)3CONH2 


CH 


COC(CH3)2NH2 


(CH2)4CONH2 


CH 


COC(CH3)2NH2 


CONHC2H5 


CH 


COC(CH3)2NH2 


CONH(CH2)30H 


CH 


COC(CH3)2NH2 


CONH(CH2)40H 


CH 


COC(CH3)2NH2 


CN4H 


CH 


COC(CH3)2NH2 


CH2CN4H 


CH 


COC(CH3)2NH2 


(CH2)2CN4H 


CH 


COC(CH3)2NH2 


{CH2)3CN4H 


CH 


COC(CH3)2NH2 


(CH2)4CN4H 


CH 


COC(CH3)2NH2 


CH2NHCOCH3 


CH 


COC(CH3)2NH2 


CH2NHCONH2 


CH 


COC(CH3)2NH2 


CH2NHCONHCH3 


CH 


COC(CH3)2NH2 


CH2NHCON(CH3)2 


CH 


COC(CH3)2NH2 


CH2NHCONHC2H5 


CH 


COC(CH3)2NH2 


CH2NHCONH(CH2)2CH3 


CH 


COC(CH3)2NH2 


CH2NHCONH(CH2)20H 


CH 


COC(CH3)2NH2 


NHCONH2 


CH 


COC(CH3)2NH2 


NHCONHCH3 


CH 


COC(CH3)2NH2 


NHCONH(CH2)20H 


CH 


COC(CH3)2NH2 


NHSO2NH2 


CH 


COC(CH3)2NH2 
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NHS02NHCH3 


v^n 




NHS02N(CH3)2 






CN 






CONH2 




^w^vjv^^^ 1^x13 j2-iN 112 


CH2CONH2 


IN 


\^%-Fi^(v^ri3;2iNri2 




IN 


(^L.rl3 J2iNrl2 






\^xi 3 J 21 N rl2 


(CH2)4CONH2 


"ISJ 


v^u<wi^\w.ri3;2-rN rl2 


CONHC2H5 


M 
I> 


POP/'PWo ^-iTSJT-I^ 
v--v-'^-'i,v-'n3 y2-^Nri2 


CONHfCHo^^OH 


JN . 


POP/'PH', ^^1^JU^ 


C0NHrCH9)40H 


NT 
IN 


POP/'PH '^^TSJW^ 
v^\^\^l^^n 3 ; 21 > xl2 


CN4H 


IN 


POP/'PHo '»-^lSIT4.^ 


CH2CN4H 


M 


POPf PHn ^nTsJH/^ 


(CH2)9CN4H 


IN 




(CHii^CNiiH 


IN 


p^p/'PW'^^o^Jw^ 


(CH9)4CN4H 


M 
IN 


POPrPH-s ^o^J^^/^ 


CHoNHCOCH^ 


IN 


PnP^'PHo MU« 


CH9NHCONH9 


IN 


POP/'PH-* \**xrT-i*x 


CHoNHCONHCH^ 


IN 


POPrpM-i ^oT\^p^o 


CHoNHCONrCH^^o 

V^AA.^A ^A.^^i^V^A "V^^XXjS/y 


I\ 


POP/'PH-^^^MWri 
^^*^k^V^n3j2lNii2 


CH9NHCONHC9H^ 


NT 
IN 


POP/'PTTo^^NTH^ 


CH9NHCONHfCH9)9CH'^ 


TsJ 


POPfPHo'^oMHo 
^ v^V^ v^xi 3^2iN n2 


CH9NHCONHf CH9 )9 OH 


IN 


POP^'PRq'^oMHo 


NHCONH9 

A ^XX^B^^/X ^ X X / 


IN 


PnP/'PWo ^^INJWr, 


NHCONHCH3 


JN 


POP/'PMo^^MH^ 


NHC0NHCCH9)90H 

A ^A.A.^i^V^X " X A. V V-^X X y / / ViXX X 


"M 
IN 


POP^PHo ^^MM^ 


NHS09NH9 


.N 


p^P^'PT-^'^^o^JT4« 


NHSOoNHCH^ 


ISJ 
IN 


^v-#i-* ^1^x13^21^ -f^ 2 




.N 


PnP^PWo\^MM« 
v^v-^v^^,\^ri3y2lNXl2 


NHS02N(C2H5)2 


N 


COC(CH'^)9NH9 


CN 


CH 


COCH2C(CH3)2^fH2 


CONH2 


CH 


COCH2C(CH3)2NH2 


CH2CONH2 


CH 


COCH2C(CH3)2NH2 


(CH2)2CONH2 


CH 


COCH2C(CH3)2NH2 


(CH2)3CONH2 


CH 


COCH2C(CH3)2NH2 
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(CH2)4CONH2 


1 CH 


cocHoCfrHo'k-iMw^ 1 


CONHC2H5 


J CH 


1 COCH^P^PWo^«^JW« 


CONH(CH2)30H 


1 CH 


1 COPH'^P/'r'U^\^xTtj- 1 


CONH(CH2)40H 


1 CH 


I COCHoP^'PT4'»^<,Nm« I 


CN4H 


I CH 


1 COCHoP^PHo^«Mu^ 


CH2CN4H 


CH 


I ^*-'^J^2^v^rl3J2^-H2 | 


(CH2)2CN4H 


1 CH 


1 COCHoPrPT-To^^MM^ 1 
1 ^^v-jn2^i^^^n3^2ANjrt2 | 


(CH2)3CN4H 


I CH 


1 COCHo Pr'P Wo ^^MT-r« 1 


(CH2)4CN4H 


1 CH 


COCHoP/'Pl-Ti'^nTvrM^ 1 


CH2NHCOCH3 


CH 


1 COPH'^P/'PW-^'^oMW^ 1 
1 ^-'^v^rx2^v^ "3/2-^^*^2 1 


CH2NHCONH2 


I CH 


COCHoP^PT-TQ^koMR^ 1 


CH2NHCONHCH3 


( CH 


1 COCHoC^'PH^'ioMRn 1 


CH2NHCON(CH3)2 


1 CH 


1 COCHoC/'PRo'i/^MTT^ 1 


CH2NHCONHC2H5 


1 CH 


1 COCHoP^'PHo'^oKrw^ 1 


CH2NHCONH(CH2)2CH3 


1 CH 


^^^^2^v^Jl13/2-^^^2 I 


CH2NHCONH(CH2)20H 


CH 


1 COCHoPrPWo'^oKTR^^ 1 
1 ^^'-^**2^\.^-n.3/2-^^-n2 1 


NHCONH2 


CH 


COPH'^P^'PWo^oMW-^ 

v-'V^v^ji.2v-^v^n3^2-i^*l2 1 


NHCONHCH3 


CH 


COCTToP/'PHi\oM14^ 1 


NHCONH(CH2)20H 


CH 


COCHoP/'PRo'ioNFHn 1 
v-'W\-,ia2^V^J^3^2-^^**2 1 


NHSO2NH2 1 


CH 


COCHoP/'PHo^oKTM^ 1 
v-'W\^jn2V-.V^v^n3y2iNri2 1 


NHSO2NHCH3 


CH 


COPHoPrPRo'^oKTR^ 

^^^J^2^v*^-ri3J21>ii2 1 


NHS02N(CH3)2 


CH 1 


COCHoP^'PHo'ioMRo 

^^^^2^\^J^3)2^^*^2 1 


CN 


N 


COPHoPrPRo^/^MPT^ 1 
^^v-'ri2V-.^^ri3^2-^^-n.2 1 


CONH2 


N I 


POPR'-lP^PRo^^M^4« 1 
^^ws^n2v_-i^v^ri3^2-iNJrl2 I 


CH2CONH2 


N 1 


COPHoP/'PRo'ioMRo 1 
v-'V/v-'jjL2^v.^-n.3/2-^^-'^2 - 1 


(CH2)2CONH2 


N 1 


COPHoP/'PRo\oMR^ 1 
^^^•"2^v^-^3/2^^'"2 1 


(CH2)3CONH2 


N 


POPRnP/^PRo^^MTJ^ 1 


(CH2)4CONH2 


N 1 


POPRoP/T'Rn\^MT4« 1 


CONHC2H5 


N 

1 


POPRoP/'PHn I^Mtl^ 


CONH(CH2)30H 


N 1 


COCH2C(CH3)2NH2 


CONH(CH2)40H 


N 1 


COCH2C(CH3)2NH2 


CN4H 1 ] 


N 1 


COCH2C(CH3)2NH2 


CH2CN4H J] 


N 1 


COCH2C(CH3)2NH2 


(CH2)2CN4H ] 


^^ 1 i 


C:OCH2C(CH3)2NH2 


(CH2)3CN4H 1 ] 




20CH2C(CH3)2NH2 | 
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1 (CH2)4CN4H 


N . 


COCH2C(CH'?)7NHo 


CH2NHCOCH3 


N 


COCHoCrCH^^oNHo 


CH2NHCONH2 


N 


COCH2C(CH^)9NHo 


CH2NHCONHCH3 


N 


COCHoCCCH-xhNRo 


CH2NHCON(CH3)2 


N 


COCHoCCCH^^oNHo 


CH2NHCONHC2H5 


N 


COCHoCCCHi^oNHo 


1 CH2NHCONH(CH2)2CH3 


N 


COCH9CrCH^)oNHo 


CH2NHCONH(CH2)20H 


N 


COCHoCfCH^'joNHo 


NHCONH2 


N 


COCHoCrCH-^^^NHo 


NHCONHCH3 


N . 


COCH7C(CHi)9NHo 


NHCONH(CH2)20H 


N 


COCH2C(CH^)9NH9 


1 NHSO2NH2 


N 


COCH2C(CH^)9NH9 


NHSO2NHCH3 


N 


COCH2C(CHq)9NH9 


NHS02N(CH3)2 


N 


COCH2C(CH7)9NH9 


NHS02N(C2H5)2 


N 


COCH2C(CH^)9NH9 


CN 


CH 


COCH2C(CH^)9NHCHoCHroW^rHo 


CONH2 


CH 


COCH9CfCH^)9NHCHorwnH^rHo 


CH2CONH2 


CH 


COCH9CrCH'*'bNHCHorwomrHo 


(CH2)2CONH2 


CH 


COCH9CfCH'?)9NHCHoCHCOmrWo 


(CH2)3CONH2 


CH 


COCH9CfCHql9NHCHorHromrMo 
^*''^^\^*-*^j^z-*^^-'--*^^i2*-'-^v^*i ^i_/n3 


(CH2)4CONH2 


CH 


COCHiCfCH-^bNHCHorHromrHo 


CONHC2H5 


CH 


COCHiCCCH'^bNHCHoCHrOH^rHo 


CONH(CH2)30H 


CH 


COCH9C('CHq)9NHCHoCHrOR>rHo 


CONH(CH2)40H 


CH 


COCH9CrCH^bNHCHoCHromrHo 


CN4H 


CH 


COCH9C('CH^)9NHCH'?CHrOH'irRo 


CH2CN4H 


CH 


COCH9CfCH^)9NHCHoCHrOH^rHo 


(CH2)2CN4H 


CH 


COCH9CrcH^')oNHrHor:wnH^rH^ 


(CH2)3CN4H 


CH 


COCH2C(CH^)9NHCH9CH^^OH^rHo 


(CH2)4CN4H 


CH 


COCH9C(CH^)9NHCHoCHromrHo 


CH2NHCOCH3 


CH 


COCH2C(CH3)2NHCH2CH(OH)CH3 


CH2NHCONH2 


CH 


COCH2C(CH3)2NHCH2CH(OH)CHi 


CH2NHCONHCH3 


CH 


COGH2C(CH3)2NHCH,CHfOH)CH:« 


CH2NHCON(CH3)2 


CH 


COCH2C(CH3)2NHCH2CH(OH)CH3 


CH2NHCONHC2H5 


CH < 


COCH2C(CH3)2NHCH2CH(OH)CH3 


CH2NHCONH(CH2)2CH3 1 


CH ( 


COCH2C(CH3)2NHCH2CH(OH)CHi 
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GH2NHCONH(CH2)20H 


CH 




NHCONH2 


CH 




NHCONHCH3 


CH 


1:12 ^ V ^ 3y 2-1^ *A ^ 0 2 ^ n ( U Ji. j C hi 3 


NHCONH(CH2)20H 


CH 


COCHoP^PR-5 ^'^^Vf^*l^J^mJrr\JJ\n^xJ 
v^w\^o2^V^ri3;2iNni^n2^il(UJrt;Crl3 


NHSO2NH2 


CH 


^w\^j:i2v^V.^n3/2-^^"v^-n2^"C^-" /v^-Hs 


NHSO2NHCH3 


CH 


CO PHo CCCT^-i TsJRPM^ P w/'nTJ\r'U« 


NHS02N(CH3)2 


CH 


COCHo PCPfTo oMTTPR^ nwrrkT-r^ r-u^ 
v-,vy\^j^2^v^^3>'2^^-'^^Jn2v^rlVwll )y^ri2 


CN 


N 


COCHoC^'CHo'ioNHPHoPH/'nmpR^ 


CONH2 


N. 


COCHoCrPHo'ioNRPHoPw/^nmr'Wo 


CH2CONH2 


N 


COCH9CrCHQ'ioNrHPHiPHmmPM^ 


(CH2)2CONH2 


N 


COCHoC^'CH'3^oNHPH'^PHmw^pWo 


(CH2)3CONH2 


N 


COCHoC^'CHo'i^NRPH-lPR/'nR^PT4^o 


(CH2)4CONH2 


N 


COCH'?C^PH'^'loNHPR'^PRrnpr^PMo 


CONHC2H5 


N 


COCH9CfCHa')oNRPRoPRmR^PR-> 


CONH(CH2)30H 


N 


COCHoCCPHi^'jNrRPRoPHrnR^r'Ro 


CONH(CH2)40H 


N 


COCHo CrCH-j "io NRPRoPR/'nR'^PH^ 


CN4H 


N 


COCHoCfPH'a^oNrRPR'iPR/'nHAPR^ 
^^^**2v^V^--J^3V2■^^"^•^2^"vvO )\^ri2 


CH2CN4H 


N 


COCHoCfPRiViNRPRoPR/nR^r'R-, 


(CH2)2CN4H 


N 


COCHoC^PH^'ioNRPR->PR/'nR^PR-. 


(CH2)3CN4H 


N 


COCHoCrCH^'loNRPRo PR/^HR^PRo 


(CH2)4CN4H 


N 


COCH•7C^CH^'^oNRPRoPRr^R^PR', 


CH2NHCOCH3 


N 


COCHoCCCH^'ioNHPRoPRmR'iPR', 


CH2NHCONH2 


N 


COCHoCrCHo'loNHPRoPRrnR^PR^ 


CH2NHCONHCH3 


N 


COCHoCrCHo^oMRPRoPR/'nR^PRo 


CH2NHCON(CH3)2 


N 


COCHoCrCH'j'ioNRPRnPRrnR^PRo 


CH2NHCONHC2H5 


N 


COCHoPi'PH'a'^oNRPRo PRi^nR^PR^ 
^^^j-A2v^\^-'i^3/2*^^^'r^2^''^^.^'tl ^L-.rl3 


CH2NHCONH(CH2)2CH3 


N 


COPHoP/'PHo'ioMRPRoPR/^riH^r'U^ 


CH2NHCONH(CH2)20H 


N 


COCHoPrCR-a '^oNTRPR'^ PR rOR^ PRo 


NHCONH2 


N 


COCHoC^pHq 'lo^JRPR',PR/'nR^PR« 

^^^•^*2^v^-'^3<^2-^^-'^^-i^2^'^v^" yL^jri3 


NHCONHCH3 


N 


COCH2C(CH3)2NHCH2CH(OH)CH3 


NHCONH(CH2)20H 


N 


COCH2C(CH3)2NHCH2CH(OH)CH3 


NHSO2NH2 


N 


COCH2C(CH3)2NHCH2CH(OH)CH3 


NHSO2NHCH3 


N 


COCH2C(CH3)2NHCH2CH(OH)CH3 


NHS02N(CH3)2 


N 


COCH2C(CH3)2NHCH2CH(OH)CH3 


NHS02N(C2H5)2 ' 


N 


COCH2C(CH3)2NHCH2CH(OH)CH3 
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( 



CN 


j CH 


1 COCHoCfCHo^oNHr'T-roPTT/'ntnr'H^rkxj 


CONH2 


CH 


1 COCHoCfCHQ^oNHPM^r'M/'omm^r^xj 


CH2CONH2 


CH 


COCHoC^'CH'2'^oNHPM/^r'T-T/^nTT^r"u r^u 


(CH2)2CONH2 


CH 


1 COCHoCfCHa^oNHPHoPM/TkH^r'ij^rMj 


(CH2)3CONH2 


CH 


1 COCHoCrPT4'5^'>NrHPH«r'M/'rMj\r'u r\xj 


(CH2)4CONH2 


CH 


I ^^^n.2y^\^n2)2^yri%^ri2\^r±{Uri)^ 


CONHC2H5 


CH 


1 COCH'jC^'CHi'ioMHPT-l'^PM/'nmpw^rMa 


CONH(CH2)30H 


CH 


1 COCHoCrPHa'ioMHPMoPPr/'nwpu^ntj 


CONH(CH2)40H 


CH 


1 COCH9C^CHa'k^^^-^PHoPRmw^PM^ma 


CN4H 


CH 


1 COCH9CrCH^)oNHrHoPHrnH^PH^nw 


CH2CN4H 


CH 


COCH9CrCH^)9NHCHoPHrOH^PT4oni4 


(CH2)2CN4H 


CH 


1 COCHoCCCHQ^oNHPNoPRrni-T^PMoPitr 


(CH2)3CN4H 


CH 


1 COCHoCrCHi^oMHPRnPR/^nmpw^ntj 


(CH2)4CN4H 


CH 


1 COCHoCrCHo'ioNHPHoPR/'nw^PR^nu 


CH2NHCOCH3 


CH 


COCH'5CfPHQ'ioNRPRnPR<^nR\ptr«rkXj 


CH2NHCONH2 


CH 


COCHoCrCH'j'iiNRPRo PR rnR^PR^ piT-T 


CH2NHCONHCH3 


CH 


COCHoC^'CHQ^inNRPRoPHrOR^PR^riTj 

^^^•^ *Z^\^'^3/2'-^*^^^2^*^\^^)^^2^^ 


CH2NHCON(CH3)2 


CH 


COCHoCCCHQ^ioNRPRoPRrnM^PR^oR 


CH2NHCONHC2H5 


CH 


COCHoCCCH-^^oNHrRoPRrOR^PR-inR 


CH2NHCONH(CH2)2CH3 


CH 1 


COCHoCrCHQ'ioNHPRoPRrnR^PR^nR 


CH2NHCONH(CH2)20H 


CH j 


COCHoCCCHa'ioNRPRoPRrnR^PR^nR 


NHCONH2 


CH 1 


COCHoCrCH-a'ioNRPRoPRrnR^PR^nR 

^^^-1 *z^v^J^3.'2''^'*^^"2^ri^^ v^rl yv^rl2vJxl 


NHCONHCH3 


CH 1 


CO CHo CrCH^ "lo NRPRo PRroR^PR^nR 


NHCONH(CH2)20H 


CH 1 


COCHoCrCH7^oNHPRoPRrnR'iPR-«nR 


NHSO2NH2 


CH 1 


COCHoCfCH^IoNHCHorHrOR^PRoOR 


NHSO2NHCH3 


CH 1 


COCH'^CfCHa'koNRPRoPRrnR^PR^nR 


NHS02N(CH3)2 


CH 1 


C0CH9C^'CHQ'l^NRPR^PR^nR^Pl4.^nR 


CN 


N 1 


COCHoC/'CRo "loTsTRPRo PRrOR^PR^ ntr 
^^^*''-Z^V^-*^3y2-'^^^*^-'^2^^l^-*^j^ 


CONH2 


N 1 


COCHoCrCHo "ioMRPRoPRrnw^pR^ ntr 


CH2CONH2 


N 1 


COCH2C(CH3)2NHCH2CH(OH)CH20H 


(CH2)2CONH2 


N 1 


COCH2C(CH3)2NHCH2CH(OH)CH20H 


(CH2)3CONH2 


N 1 


COCH2C(CH3)2NHCH2CH(OH)CH20H 


(CH2)4CONH2 


N 1 


COCH2C(CH3)2NHCH2CH(OH)CH20H 


CONHC2H5 


N 1 


C0CH2C(CH3)2NHCH2CH(OH)CH2OH 


CONH(CH2)30H 


N 1 


COCH2C(CH3)2NHCH2CH(OH)CH20H 
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CONH(CH2)40H 


In 


v^i^2 ^ V *-n3;2^^ C Jl2^-H( OH)CH2 OH 


CN4H 


N 




CH2CN4H 


N 


^-v-r\^^l2^^^^l^M3;2iNhlCH2CH(OH)CH20H 


(CH2)2CN4H 


N 


^w\^n2v^i,iwn3;2JNHCH2CH(OH)CH':)OH 


(CH2)3CN4H 


N 


^ui^ri2L,(CI:l3;2NHCH2CH(OH)CH20H 


(CH2)4CN4H 


N 


^^*^"2^t^rt3;2i>'HCH2CH(OH)CH20H 


CH2NHCOCH3 


N 


^^^^-,n2^wi,^rt3;2r4rlCH2CH(OH)CH20H 


CH2NHCONH2 


N 


v^w»^ri2^V^il3;2^Wv^H2CH(QHjCH20H 


CH2NHCONHCH3 


N 


COPRoP^'PHo^o^JT^r•T4«r'XJr/'o■LJ^r^^lJ /-\tt 
w v>,ri2 V. V ^Ai3 ;2lN 0 Cll2Cn ( OH) CH2 OH 


CH2NHCON(CH3)2 


N 


COPHoP^'PT^o^o^JRP^T«r'u/'r^lJ^/^LJ rMj 
v^w^^iri2v^^,v^n3;2iNii^-il2^W(OJijCo20H 


CH2NHCONHC2H5 


N 


COCHoP^P]-T'l^o^^T4PM^r'^:T/'r^^J^/^LJ r^xj 
^wv^n2^^.^Ai3;2l>ilv^n2L.W(OiijCH20H 


CH2NHCONH(CH2)2CH3 


N 


POPHoP<^PH•5^n^JT-T^'W«r'U/'r^^J\/^xJ /^rj 
v.v-^v^n2^vv-ii3^2^^^^W2L,hi(Url)LH20H 


CH2NHCONH(CH2)20H 


N 


COCH^P^PHa'ioNI-^P^T^PH/'ntI^r'^J /^u 
v^wv^i A2^V^f^3>'2-^^^^n2^rivOri ;Cri2UH 


NHCONH2 


N 


COCHoCCPH'j'iiTMHPHoPU/^nTT^r'u rMj 
^^^*-i2^V^"3^2^^-n^Ja2CJrl(iJrl ;l^xl2UH 


NHCONHCH3 


N 


COCH2C(CH3)2NHCH2CH{OH)CH20H 


NHCONH(CH2)20H 


N 


COCH2C(CH3)2NHCH2CH(OH)CH20H 


NHSb2NH2 


N ' 


COCH2C(CH3)2NHCH2CH(OH)CH20H 


NHSO2NHCH3 


N 


COCH2CCCH3)2NHCH2CH(OH)CH20H 


NHS02N(CH3)2 


N 


COCH2C(CH3)2NHCH7CHfOmCHoOH 


NHS02N(C2H5)2 


N 


COCH2C(CH3)2NHCH2CH(OH)CH20H 
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Table 3 




R4b 


A 


CN . 


COC(CH3)2NH2 


CONH2 


COC(CH3)2NH2 


CH2eONH2 


COC(CH3)2NH2 


(CH2)2CONH2 


COC(CH3)2NH2 1 


{CH2)3CONH2 


COC(CH3)2NH2 1 


(CH2)4CONH2 


COC(CH3)2NH2 1 


CONHC2H5 


COC(CH3)2NH2 1 


CONH(CH2)30H 


COC(CH3)2NH2 1 


CONH(CH2)40H 


COC(CH3)2NH2 


CN4H 


COC(CH3)2NH2 | 


CH2CN4H 


COC(CH3)2NH2 


(CH2)2CN4H 


COC(CH3)2NH2 


(CH2)3CN4H 


COC(CH3)2NH2 1 


(CH2j4t-JN4H 


COC(CH3)2NH2 


CH2NHCOCH3 


COC(CH3)2NfH2 1 


CH2NHCONH2 


COC(CH3)2NH2 1 


CH2NHCONHCH3 


COC(CH3)2NH2 


CH2NHCON(CH3)2 


COC(CH3)2NH2 1 


CH2NHCONHC2H5 


COC(CH3)2NH2 1 


CH2NHCONH(CH2)2CH3 


COC(CH3)2NH2 1 


CH2NHCONH(CH2)20H 


COC(CH3)2NH2 1 


NHCONH2 


COC(CH3)2NH2 1 


NHCONHCH3 


COC(CH3)2NH2 1 


NHCONH(CH2)20H 


COC(CH3)2NH2 | 


NHSO2NH2 


COC(CH3)2NH2 j 


NHSO2NHCH3 1 


COC(CH3)2NH2 
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NHS02N(CH3)2 


COC(CH3)2NH7 1 


CN 


COCH2C(CH^)oNH9 


CONH2 


COCH2C(CHi)9NHo 


CH2CONH2 


COCHoQCHqbNHo 


(CH2)2CONH2 


COCHoCrCH^bNHo 


(CH2)3CONH2 


COCHoCfCH'^^oNHo 


(CH2)4CONH2 


COCH2C(CH^)oNHo 


CONHC2H5 


C0CH2C(CH^)9NH9 


CONH(CH2)30H 


COCH2C(CH^)9NH9 


CONH(CH2)40H 


COCH2C(CH3)2NH9 


CN4H 


COCH2C(CH3)2NH7 


CH2CN4H 


COCH2C(CH3)2NH9 


(CH2)2CN4H 


COCH2C(CH3)9NH9 


(CH2)3CN4H 


COCH2C(CH09NH9 


{CH2)4CN4H 


COCH2C(CH3)9NH9 


CH2NHCOCH3 


C0CH2C(CH^)9NH9 


CH2NHCONH2 


COCH2C(CH3)9NH9 


CH2NHCONHCH3 


COCH2C(CH3)2NH9 


CH2NHCON(CH3)2 


COCH2C(CH3)2NH9 


CH2NHCONHC2H5 


COCH2C(CH3)9NH9 


CH2NHCONH(CH2)2CH3 


COCH2C(CH3)9NH9 


CH2NHCONH(CH2)20H 


COCH2C(CH3)2NH2 1 


NHCONH2 


COCH2C(CH3)2NH2 | 


NHCONHCH3 


COCH2C(CH3)2NH9 


NHCONH(CH2)20H 


COCH2C(CH3)2NH9 


NHSO2NH2 


COCH2C(CH3)9NH9 


NHSO2NHCH3 


COCH2C(CH3)9NH9 


NHS02N(CH3)2 


COCH2C(CH3)9NH9 


NHS02N(C2H5)2 


COCH9C(CH09NH9 


CN 


COCH2C(CH3)2NHCH2CH(OH)CH3 


CONH2 


COCH2C(CH3)2NHCH2CH(OH)CH3 


CH2CONH2 


COCH2C(CH3)2NHCH2CH(OH)CH3 


(CH2)2CONH2 


COCH2C(CH3)2NHCH2CH(OH)CH3 


(CH2)3CONH2 


COCH2C(CH3)2NHCH2CH(OH)CH3 


(CH2)4CONH2 


COCH2C(CH3)2NHCH2CH(OH)CH3 | . 
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CONHC2H5 




CONH(CH2)30H 


COCHoCrCH^'i'.MHPH^r'H/TMrvr'u 


CONH(CH2)40H 


COCH'»CfCH'j'>')NHr'R-,r'i4/'otj\r'xj 


CN4H 


COCHoCCCH^^iNRPH-ir'H/'OH\r'i-i 
*'*''*'^v'-"3/2*^"V^n2>-.ri(.'JrljCMT 


CH2CN4H 


v-wv^i:i2v-vv-ri3;2'i^"*-"2«-"(Ull)CH3 


(CH2)2CN4H 


^^^^^^v^"3/2-'^"V^-n2^"lvJJ:ljt.il'? 


{CH2)3CN4H 


COCHoCCCH^^oNHr'H-, nwrnmr-M- 


(CH2)4CN4H 


COCH-jCCCHi^oNHr'HoPPrrnmr'Tj^ 
^^^^^z^v^-'-'j/z-' '^'^ ■'i2v-fi(.vJil jl^rl3 


CH2NHCOCH3 


COCH-7 C(CHri lo MHrHo PHrnmr-H, 
^^■^*x^\^*Aj/z-^^-ri-v^ri2v^rn,^ri 71^113 


CH2NHCONH2 


COCHoCfCH-j'liNHr'H-ir'H/'nmr'H- 


CH2NHCONHCH3 


COCHoC^CH^)^NHr'HoPH/'r>^^^^'M^ 


CH2NHCON(eH3)2 


COCH-jCrCH^IoNHCHorHcnH^rH^ 


CH2NHCONHC2H5 


COCH')CfCH^')'>NHCHorHrnH">r'H-, 


CH2NHCONH(CH2)2CH3 


COCHoCfCH^^^NHCHorHrOR^rWo 


CH2NHCONH(CH2)20H 




NHCONH2 


COCH^CfCH^'ioNHr'HorHrnT-T^rMo 


NHCONHCH3 


COCHoCi'CHa^'^NRPWnPMrnMAr'w^ 


NHCONH(CH2)20H 




NHSO2NH2 




NHSO2NHCH3 


COCHoCfCHo'loTsrRPWoPR/'nmrWo 


NHS02N{CH3)2 


COCHoCCCH^'ioNHrHorH/'nH^rwo 

^^^■^*/'^\^^ij^zJ^^^^ri2^-»^v^Jri ^dl3 


CN 


COCHoCfCH^'ioNHrHorN/'nH^rMonw 


CONH2 




CH2CONH2 




(CH2)2CONH2 




(CH2)3CONH2 




(CH2)4CONH2 




CONHC2H5 




CONH(CH2)30H 




CONH(CH2)40H 


COCH2C(CH3)2NHCH2CH(OH)CH20H 


CN4H 


COCH2C(CH3)2NHCH2CH(OH)CH20H 


CH2CN4H 


COCH2C(CH3)2NHCH2CH(OH)CH20H 


{CH2)2CN4H 


COCH2C(CH3)2NHCH2CH(OH)CH20H 


(CH2)3CN4H 


COCH2C(CH3)2NHCH2CH(OH)CH20H 


(CH2)4CN4H 


COCH2C(CH3)2NHCH2CH(OH)CH20H ' 
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CH2NHCOCH3 


v^v^\-.n2^v^-n.3 j2i^ Ji^ii2^-rll^W }Uri2UJrl 


CH2NHCONH2 


w \^ n2 \, n 3 ; 2 IN 0 <^ JI2C Ji (UH )CH2 OH 


CH2NHCONHCH3 


w\^ri2V^^^ri3;2lNll^il2'-' W ( vJH}CH2 OH 


CH2NHCON(CH3)2 


^^^'"2^l^'n3-^2^^"*-'-n2l--ri(L^n JCH2OH 


CH2NHCONHC2H5 


^^^^^ri2^^^ll3;2'»^"^'rl2^H(UH;L,H20H 


CH^NHCONHfCHo^^CH'^ 


POP'HnP^P14*»\#*"NJlJi^lJ->r'lJ/'rMJ\/^rT y-xTT 

uvji^n2U^uri3j2iNHCH2CH(OH)CH20H 


CH2NHeONH(CH2)20H 


POPNoP^PI4-7\/^MWPi4«r'u/rfctj\r'Xj /^tr 
^v-/v^j:i2V-.^v^n3;2iNn^^H2Url(UH;L-H20H 


NHCONH2 


COCH'^P^PN^'^oMHPH^pp^mu^r■xJ nij 
v^v^\wjri2^V^^ri3;2i^i^v^Jtl2^i^CUri JCH2OH 


NHCONHCH3 


COCH2C(CH3)2NHCH2CH(OH)CH20H 


NHCONH(CH2)20H 


COCH2C(CH3)2NHCH2CH(OH)CH20H 


NHSO2NH2 


COCH2C(CH3)2NHCH2CH(OH)CH20H 


NHSO2NHCH3 


COCH2C(CH3)2NHCH2CH(OH)CH20H 


NHS02N(CH3)2 


COCH2C(CH3)2NHCH2CH(OH)CH20H 


NHS02N(C2H5)2 


COCH2C(CH3)2NHCH2CH{OH)CH20H 
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Table 4 




c 



R4b 


A 


CN 


COC(CH3)2NH2 


CONH2 


COC(CH3)2NH2 


CH2CONH2 


COC(CH3)2NH2 


(CH2)2CONH2 


COC(CH3)2NH2 


(CH2)3CONH2 


COC(CH3)2NH2 


(CH2)4CONH2 


COC(CH3)2NH2 


CONHC2H5 


COC(CH3)2NH2 


CONH(CH2)30H 


COC(CH3)2NH2 


CONH(CH2)40H 


COC(CH3)2NH2 . 


CN4H 


COC(CH3)2NH2 


CH2CN4H 


COC(CH3)2NH2 


(CH2)2CN4H 


COC(CH3)2NH2 


(CH2)3CN4H 


COC(CH3)2NH2 


(CH2)4CN4H 


COC(CH3)2NH2 


CH2NHCOCH3 


COC(CH3)2NH2 


CH2NHCONH2 


COC(CH3)2NH2 


CH2NHCONHCH3 


COC(CH3)2NH2 


CH2NHCON(CH3)2 


COC(CH3)2NH2 


CH2NHCONHC2H5 


COC(CH3)2NH2 


CH2NHCONH(CH2)2CH3 


COC(CH3)2NH2 


CH2NHCONH(CH2)20H 


COC(CH3)2NH2 


NHCONH2 


COC(CH3)2NH2 


NHCONHCH3 


COC(CH3)2NH2 


NHCONH(CH2)20H 


COC(CH3)2NH2 


NHSO2NH2 


COC(CH3)2NH2 


NHSO2NHCH3 


COC(CH3)2NH2 
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NHSC)2N(CH3)2 


C0C(CH^)')NH9 1 


CN 


COCHoCfCHqloNHo 


CONH2 


COCHoCfCH^bNHo 


CH2CONH2 


COCHoCCCH^'loNH'j 


(CH2)2CONH2 


COCHoC(CHihNHo 


(CH2)3CONH2 


COCHoCfCH^^oNHo 


(CH2)4CONH2 


C0CH9C(CH^)7NH9 


CONHC2H5 


COCH2CCCH^)7NHo 


CONH(CH2)30H 


COCH^CCCH^^oNHo 


CONH(CH2)40H 


COCH2C(CH^)oNHo 


CN4H 


COCH2C(CH7)oNH7 


CH2CN4H 


COCH2C(CH^)2NH9 


(CH2)2CN4H 


COCH2G(CH':j)9NH9 


(CH2)3CN4H 


C0CH9CfCH^)9NH9 


(CH2)4CN4H 


COCH9C(CH'^)9NH9 


CH2NHCOCH3 


C0CH9CfCH^)9NH9 

^^^^ ^-'•••■*^^-»\ Vp»xx^y^a ^x x^ 1 


CH2NHCONH2 


C0CH9CrCH^)9NH9 


CH2NHCONHCH3 


COCH9C(CH^)9NH9 1 


CH2NHCON(CH3)2 


COCH9C(CHq)9NH9 


CH2NHCONHC2H5 


COCH2C(CH^)9NH9 


CH2NHCONH(CH2)2CH3 


COCH9C('CH^)9NH9 


CH2NHCONH(CH2)20H 


COCH2CrCH^)9NH9 


NHCONH2 


COCH2C(CH3)2NH2 | 


NHCONHCH3 


COCH2C(CHq)9NH9 


NHCONH(CH2)20H 


COCH2C(CHq)9NH9 


NHSO2NH2 


COCH2C(CH'?)9NH9 


NHSO2NHCH3 


COCH2C(CHq)9NH9 1 


NHS02N(CH3)2 


COCH7C(CH^)9NH9 


NHS02N(C2H5)2 


COCH9C(CH^)9NH9 


CN 


COCH2C(CH3)2NHCH2CH(OH)CH3 


C0hfH2 


COCH2C(CH3)2NHeH2CH(OH)CH3 


CH2CONH2 


COCH2C(CH3)2NHCH2CH(OH)CH3 


(CH2)2CONH2 


COCH2C(CH3)2NHCH2CH(OH)CH3 


(CH2)3CONH2 


COCH2C(CH3)2NHCH2CH(OH)CH3 


(CH2)4CONH2 


COCH2C(CH3)2NHCH2CH(OH)CH3 | 
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CONHC2H5 




CONH(CH2)30H 


COCH?C(CH^)oNHrHorwnR^r'tr^ 


CONH(CH2)40H 


COCHoCCCHo^ol\rRPK-.PW/'ritr\r«ij 


CN4H 




CH2CN4H 




(CH2)2CN4H 


COCHo CCCHi 'koNWr'R^r' W/Ti t^^r'lJ-. 


(CH2)3CN4H 


COCH1C^^'H'3'^o^JRPH/>r'W/'rkTJ^r'^J 


(CH2)4CN4H 


COCHoCrCH^i'i'^NHPH-.rw/'nmr'u 


CH2NHCOCH3 


COCHoCCCHi 'ioNH^H'^rH/'nH^r'u^ 
^*-^z^v^*-ij/2-'^^-'^^-n-2'^-'^v^^ j^ri^ 


CH2NHCONH2 


COCHoC^CH•3'ioNH^T4orRrnw^r■t^^ 


CH2NHCONHCH3 


COCHoCfCH^^'^NHCHorHrni-T^r'M^ 


CH2NHCON(CH3)2 


^^•*^'*'z^\^^*3/zi^'»^^*^2^^\v-'Ji JC.ii>3 


CH2NHCONHC2H5 


COCHoCfCH^^oNHrHnrRrnH^rw^ 


CH2NHCONH(CH2)2CH3 


COCHoCfCH'^^oNHCHorMrnw^r'w. 


CH2NHCONH(CH2)20H 




NHCONH2 


COCHoCfCH-^^oNHrHorHmH^rwo 


NHCONHCH3 


COCHoCf CH^loNHPHi PHrnmnH^ 

*z^v^-*-ijy2''^'"^n.2^ri^\^jt:iji^xi 


NHCONH(CH2)20H 




NHSO2NH2 


^ -^z^v ^x J ^2'i^'riv^iT2 v^ri^vJrl ^L*Jl3 


NHSO2NHCH3 




NHS02N(CH3)2 


COCH'^CrCHQ'ioNrRrRor'Rmmr'R^ 


CN 


COCH^CfCH-^^oNHCHorRrOR^rR^nR 


CONH2 


COCH7C{'CH:^)':)NH^RorRrnR^r'H^m4 
^^-*-^z^v^-»--»^j/z^^-i^^i^2^-"-v^A^ ^v^rl^vJrl 


CH2CONH2 


COCHo Cf CH^ ^0 NHPRo CJ^mu^ru^nxj 


(CH2)2CONH2 - 


COCHoCfCH-^^oNHCHorRrOR^PRonR 


(CH2)3CONH2 


COCH2C('CH^)9NHCHorRrnR^rR^nR 


(CH2)4CONH2 


COCHoCfCH-^^oNHCHorRrnR^rR^nw 


CONHC2H5 




CONH(CH2)30H 


COCHoCfCH'^loNHrRor Rr OR^ ru^ nu 
*z^\^x * j/2'*^*^^-n.2^n v^L/ri ) 1—112 v/xl 


CONH(CH2)40H 


COCH2C(CH3)2NHCH2CH(OH)CH20H 


CN4H 


COCH2C(CH3)2NHCH2CH(OH)CH20H 


CH2CN4H 


COCH2C(CH3)2NHCH2CH(OH)CH20H 


(CH2)2CN4H 


COCH2C(CH3)2NHCH2CH(OH)CH20H 


(CH2)3CN4H 


COCH2C(CH3)2NHCH2CH(OH)CH20H 


(CH2)4CN4H 


COCH2C(CH3)2NHCH2CH(OH)CH20H 
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CH2NHCOCH3 


COCH'5C^CH1>1^IT4PT4^r't^/^r^IJ^r^rJ omit 


CH2NHCONH2 


COCHo^'^PT-^^^n^JRr^tT«r'IJ/'rMJ^r^TJ rw^ 


CH2NHCONHCH3 


v^vy\-.ri2%^V^Jl3J2iNWCH2Cll(OH)CH20H 


CH2NHCON(CH3)2 


v^w>-,«2^^^"3^2iNilCll2^-"V.^H;CH20ri 


CH2NHCONHC2H5 


\^vy^^jT2^Vv^n3;2XNiiCH2^"(UH)CH20H 


CH2NHCONH(CH2)2CH3 


^-v^v^^2v-^.^ll3;2^"^W2^"(UH)CH20H 


CH2NHCONH(CH2)20H 


\-^wv^r:i2'^l'^ri3;2i^iiCJtl2v^rt(vJHJL.H20 


NHCONH2 


^^^''^^z^v^*i3;2i>'ri^il2v-'il(^vJxl j(^rl2Url 


NHCONHCH3 


COCH2C(CH3)2NHCH2CH(OH)CH20H 


NHCONH(CH2)20H 


COCH2C(CH3)2NHCH2CH(OH)CH20H 


NHSO2NH2 


COCH2C(CH3)2NHCH2CH(OH)CH20H 


NHSO2NHCH3 


COCH2C(CH3)2NHCH2CH(OH)CH20H 


NHS02N(CH3)2 


COCH2C(CH3)2NHCH2CH(OH)CH20H 


NHS02N(C2H5)2 


COCH2C(CH3)2NHCH2CH(OH)CH20H 
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What is claimed is:. 

1. A compound which has the structure 



PCT/US99/24793" 




5 including a pharmaceutically acceptable salt thereof and 
all stereoisomers thereof, 
wherein 

X is (CH2)m (wherein m is an integer from 0 to 4), 
CO, SO or SO2; 



10 



Y is 



I 



Q 



or 



Z is 



o 




or 



T is N-r6, O or S; 
15 provided that (1) where Y is 



R jj3« 



R* 



R«* 



CD 

I 



R3 ? R3« 



or 



R3 \3«^ 



then 
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X is CO, so or SO2 or (CHz)™ where m is 2, 3 or 4 and 
(2) where Z is 

I 



10 




then n=o and X is CO, SO or SO2 or (CHz)^ where m is 2, 3 
5 or 4 ; 

r 

L is -R^-(CH2),-aryl^(CH2)y,,- or -R^(CH2),-C-(CH2),.- . 

2t9a 

Q is -nrIOrII, 



n is 0 to 1; p is 1 to 3; q is 0 to 3; q' is 0 to 3; 

the benzene ring depicted by broken lines may or may 
not be fused to the benzo ring of the benzoazepine; 

- Rl, Rla, r2^ r3 and r4 are independently selected 
from hydrogen, hydroxy, halogen, cyano, nitro, amino, CF3, 
15 OCF3, S(0)rR5b, S02NR9bR9c, cOOR^b, CONR9bR9c, NRSbcOR^c, 
alkyl, cycloallc/1, alkox/1 , alkylaryl , acyl , aryl or 
heteroaryl, and where the alkyl, cycloalkyl, alkoxyl, 
alkylaryl, acyl, aryi and heteroaryl groups in Rl, Ria. r2, 
r3 and r4 are optionally substituted with 1, 2 or 3 of 
20 hydroxy, halogtiiu, cyano nitro, amino, CF3, OCF3, S(0)rR^ti, 
S02NR9bR9c. CO2R9*' and CONR^bRSc. 

r is 0, 1 or 2; 

R3a. R4a anjj r5 ^re independently selected from 
hydrogen, hydrosQr, halogen, cyano, nitro, amino, CF3, OCF3, 
25 CO2H, CONH2. SO2NH2, SO2CH3, NHCON(CH3)2, NHSO2CH3, 
NHS02N(CH3)2. tetrazole, r12 alkyl, acyl, alkoxyl, 
alkylaryl, aryl or heteroazYl; 

R^2 is selected from a bond, oxygen, C0NR9<i, S(0)t, 
S02NR9d, NR9<3, NR9<aC0, NR9dC0NR9e, and NR9ds02, and where 
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alkyl , acyl , alkoxyl , alkylaryl , aryl and heteroaryl groups 
in R3a^ R^a and are optionally substituted with 1, 2 or 3 
of halogen, cyano, CF3 , OCF3, OR^f, NR9fR9g^ COOR^f, COR^f, 
CONR9fR9g, S(0)fR5^ S02NR9fR5g or tetrazole; 
5 t and f are independently 0, 1 or 2; 

r6 is selected from hydrogen, SOiR^^, S02NR^^R5i, 
CONR9liR9i, alJcyl, cycloalkyl, acyl or aryl, where the 
alkyl, cycloalkyl, acyl or aryl groups in is optionally 
substituted with 1, 2 or 3 of hydroxy, halogen, cyano, 
10 nitro, amino, CF3, OCF3, CO2H, CONH2, SO2NH2, SO2CH3, 
NHCON(CH3)2/ NHSO2CH3, or. tetrazole; 

R"^ is selected from a bond, oxygen or NR^3; 
r5 and R^a are independently selected from hydrogen, 
CF3, alkyl or alkylaryl, or r9 and R^a ^an be joined 
15 together to form a 4 to 7 membered carbocyclic or 

heterocyclic ring, or either r9 or R^a, or both, can be 
joined with RiO or R^^ to form a 4 to 7 membered 
heterocyclic ring; and R^ and R^a can be optionally 
substituted with any of the substituents for R^; 
20 R9b, r9c^ R9d^ R9e, R9f, R9g^ R9h^ R9i^ R9j and R^k are 

independently selected from hydrogen, alkyl or aryl; 

rIO and Rll are independently selected from hydrogen, 
alkyl or alkylaryl, and where the alkyl and alkylaryl 
groups in R^o and R^l can be optionally substituted with 1 
25 to 3 of hydroxy, amino, alkoxyl, aryloxyl, acyl and 

imidazole; or R^O and R^^ can be joined together to form a 
4 to 7 membered heterocyclic ring. 

2. The compound as defined in Claim 1 having the 
structure 



R9k 
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3. The compound as defined in Claim 1 having the 
structure 

Rla 

' O 

I 

z 

I 

Z 

4 . The compound as defined in Claim 1 wherein X is 

5 (CH2)to-. 

5. The compoxmd as defined in Claim 1 wherein Y is 




to. 



6. The compound as defined in Claim 1 wherein Z is 

10 



7. The compound as defined in Claim 1 wherein 
-(Y)n-Z is 

I 




15 8. The compound as defined in Claim 4 wherein X is 

CH2. 

9 . The confound as defined in Claim 5 wherein Y is 
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10. The compound as defined in Claim 6 wherien Z 



IS 




» — N 



M— N 
H 



11. 



The compound as defined in Claim 1 wherein 

I 

CH2 



I is 
Z 



12. The compound as defined in Claim 1 having the 
structure 

p 

,NH2 





CN4H 



10 




NH2 



or 



CK4B 
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10 



15 




13 . A pharmaceutical composition comprising a 
compound as defined in Claim 1 and a pharmaceutically ' 
acceptable carrier therefor. 

14. A method for increasing levels of endogenous 
growth hormone, which comprises administering to a patient 
in need of treatment a therapeutically effective amount of 
a compound as defined in Claim 1. 

15. A method for treating obesity, osteoporosis, 
renal disease, cardiac myopathy, cachexia, HIV wasting 
syndrome, long term critical illness, sarcopenia, and/or 
stimulating wound healing and/or the immune system, or 
increasing muscle mass and/or strength, which comprises 
administering to a patient in need of treatment a 
therapeutically effective amount of a compound as defined 
in Claim 1. 

16. A method for the increased production of wool, 
milk, and meat by treating animals with a therapeutically 
effective amount of a compound as defined in Claim 1. 

20 17. A method for treating Syndrome X, which 

comprises administering to a patient in need of treatment a 
therapeutically effective amount of a compound as defined 
in Claim 1. 

18. A method for prophylaxis and/ or treatment of 
25 diabetes and/or increasing lean body mass, which comprises 
administering to a patient in need of treatment a 
therapeutically effective amount of a compound as defined 
in Claim 1. 
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